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Fleet Air Arm Successes 


HE recent announcement by a senior naval officer 
that the Fleet Air Arm, in the two years of war, 
has sunk or damaged forty enemy warships, 

besides dealing in the same way with 440,000 tons of 
enemy shipping and shooting down 200 enemy aircraft, 
makes one open one’s eyes. Everybody has read of 
many F.A.A. successes, usually at very small cost, but 
few can have realised the extent of the help which this 
Arm has given to our war effort. 

The success with which the T.S.R. Swordfish and 
Albacores have been used may raise the question whether 
in the future it will be necessary to make such efforts 
to produce fast warships for the Royal Navy. The 
Italian Navy concentrated on speed, but it was of little 
avail when the T.S.R. machines could slow up a fleet 
until the British warships, with their heavier hitting 
power, could catch up. Speed is immensely costly, and 
if in future designs we could spend less pains and money 
on it, trusting to the aircraft to make up the difference, 
the naval Estimates of the future would be less of a 
burden on the taxpayer, while our position on the seas 
might not be compromised. Still, it would be folly to 
trust too much to aircraft, for their operations are often 
dependent on weather. 

In the history of weapons of war, the success of the 

t Air Arm is of great interest. The Navy has always 
tegarded the torpedo as the primary weapon of the 
F.A.A. Before the war, the Air Ministry seemed to be 
far from convinced of the utility of this weapon, and 
seemed inclined to pin its faith to the bomb. Since the 
outbreak of war the torpedo-carrying Beauforts of the 

tal Command have done good work, very good 
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work, and we may now consider the point established 

We may contrast the enemy’s tactics with our own 
Such successes as his aircraft have scored against the 
Royal Navy have all (we believe) been with the bomb 
and mostly by dive-bombing. They have mostly been 
scored in narrow waters, when the British Fleet has 
deliberately taken a risk for a good purpose. They have 
all been scored by an air force acting alone, and hav: 
never been that skilful combination of sea power and 
air power which has distinguished the British operations 


The Enemy’s Only Shortage 

HE Prime Minister surprised the public when, in 

his speech last week, he said, ‘* The enemy's only 

shortage is in the air. That very 
shortage, but for the rest he still retains the initiative. 
We are so accustomed to thinking of the Lu/twaffe as 
iilimitable in numbers that it comes almost as a shock 
(a very welcome shock) to picture Géring as actually 
short of aircraft and crews, and rather hard put to it to 
fulfil all his obligations. 

It is certainly obvious that all through the past 
summer the Lufiwaffe has not been able to maintain an 
offensive of any importance against Great Britain, as 
Hitler and Géring would doubtless have wished to do if 
they had had the power. The bomber crews left in France 
have shown distinct signs that they would have been all 
the better for a few more weeks at an operational train- 
ing unit—perhaps the hit-and-run night raids on East 
Anglia and other coastal parts of Great Britain have been 
meant to serve the purpose of operational training. 

Then we may consider other directions in which Hitler 
may wish to advance. The Valley of the Nile may be 
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his chief winter objective, or Spain, Portugal and North- 
West Africa. He may decide that the time has come 
to throw his ful! strength against Great Britain. And 
al! the time the Germans would’ like to have more 
Condors for the Battle of the Atlantic, and more fighters 
to protect their shipping along the coasts from Norway 
to the Bay of Biscay, as well as in the Mediterranean. 
They have enough ground troops, but the Luftwaffe can- 
not be strong enough in numbers to give the overwhelm- 
ing support everywhere desired by German strategists. 


Contra-rotating Talk 


FURTHER collection of letters on the vexed 
question of torque-reaction from contra-rotating 
airscrews is published this week. 

This second instalment of letters shares with the first 
a lack of agreement on the subject, although the 
“‘believers’’ (those who agree that torque-reaction 1s 
eliminated) appear to be in the majority. Their reasons, 
and reasonings, do not in all cases run on the same lines, 
and arguments are, it appears to us, confused by bring- 
ing in all manner of irrelevant details. 

Gears of different sorts have been mentioned, but we 
fail to see how they can cause external forces tending 
to rotate the aircraft. Let us suppose that instead of 
the airscrew (even a single airscrew) a brake band were 
fitted in the nose of the fuselage and rubbéd on a drum 
mounted on the end of the airscrew shaft. The effect 
would be to twist the forward part of the fuselage, but 
there would be no force to cause the aircraft to ‘‘ drop 
one wing.’’ That seems to be all that the different 
gears, etc., do in the case of counter-rotating airscrews. 


K, 
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Propulsion by -Jet Reaction 


HE possibility of employing jet propulsion for air- 
craft has been discussed exclusively in these pages 
during the last two months, and in this issue the 

fourth and final instalment of the present series is pub. 
lished. To many engineers, their energies concentrated 
on increasing production in the rapidly expanding air- 
craft industry, the proposition may have appeared quite 
new. Actually the problem is an old one, as we have 
revealed. 

Only in recent years, however, has progress in this 
fundamentally new field of engineering reached the stage 
that holds out the prospect of successful flight. Leading 
scientists and designers of many countries have been 
quietly at work on this new technique for a number of 
years. The successful solution of the problems would 
confer many advantages. é 

To many people the prospect of eliminating the engine- 
airscrew combination still appears too fanciful and too 
remote a possibility to merit serious consideration. Few, 
however, can disregard the far-reaching effects which 
would follow the practical realisation of propulsion by 
jet reaction. On account of the revolutionary character 
of the proposals, Flight has devoted much space to a 
review and discussion of British and foreign projects. 
This series of notes, on a subject not hitherto discussed 
in any British journal, so far as our records go, is stimu- 
lating in character and, we trust, instructive in contents 

The possible advantages of jet propulsion for aircraft, 
set forth in a formidable list of twelve points in Mr. 
Geoffrey Smith’s article in this issue, provide matter for 
calm reflection and discussion. 


} 


The Prime Minister taking tea with the pilots of No. 615 Fighter Squadron, of which he is Honorary 
He is wearing R.A.F. uniform forthe first time. 














thos 
ever 

















































4T. OcTOBER 9TH, 1941. FLIGHT 229 
e * 

r air- 

pages 

e the 

pub- 

rated . ° 

ale Another Convoy Fight : Gallant Naval Airmen : Genoa Bombed : 

oe The R.A.F. and the Russians 

this 

stage 

ding 

been 

er of 

ould 

gine- 

1 too 

Few, 

hich 

n by 

acter 

toa 

ects. 

issed 

imu- 

ents. QUICK IN ACTION : A Spitfire V taking off over other machines in readiness at their dispersal points. The undercarriage, it 

raft, will be noticed, is already completely retracted before the perimeter of the aerodrome is reached. 

Mr. 

r for HERE has been another naval-__—rebel Iraqi troops, who had been seen turned to its base with both crews 
T= fight in the central Mediter- closing in from the barracks, opened uninjured. The dust cloud made by 

ranean. An important convoy fire. Acting Leading Airman L. E the slipstream of the aircraft as it took 

was being escorted through, so impor- _Lasson, air gunner of the aircraft, who off probably helped the escape. 
tant that one of the escort ships was’ has been mentioned in despatches for rhe longer nights are not necessarily 
the battleship H.M.S. Nelson, which this action, engaged and held off the meaning more sleep for all Italians 
had not previously been mentionedas Iraqi rebels while the rescue of the They mean that there is now time for 
being with the Mediterranean Fleet. crew of the damaged aircraft was heavy bombers to set out from Great 
The enemy air force made persistent effected with the assistance of the ob- Britain, bomb a target in Northern 
attacks on it, and one merchant ship server, Sub-Lt. G. R. Coy, R.N., who Italy, and get home under cover of 
was So damaged that, after the crew has also been mentioned in despatches darkness. Genoa has once been bom- 
had been safely removed and attempts The aircraft took off safely, and re- barded from the sea by the Fleet from 


to tow her had proved unavailing, she 
had to be sunk. H.M.S. Nelson was 
also damaged, and her speed was 
slightly reduced, but her fighting effi- 
ciency remained unimpaired. It is not 
to be supposed that the enemy air- 
craft escaped without loss, and further 
details may be expected in time. 
While on the subject of the Navy, 
the recent award of the Distinguished 
Service Cross to Lt. J. H. Dundas, of 
the Fleet Air Arm, has made known a 
gallant episode during the recent 
rebellion in Iraq During opera- 
tions in Iraq naval aircraft took 
part in an attack on the _bar- 
tacks at Samawa. Lt. Dundas led 
the attack. As the aircraft dived the 
pilot of one of the machines noticed 
that his engine was failing. He com- 
pleted the attack, and then looked for 
somewhere to land, signalling to Lt 
Dundas that he was about to do so. 
This landing had to be made about 
three miles from the target. In land- 
ing, the aircraft ran across a number 
of irrigation ditches and was severely 
damaged. It was early morning, and, 
in the half light, Lt. Dundas had great 
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ry difficulty in finding space between “FLIGHT ’? CHARTS SERVE H.M. NAVY AFLOAT : This scene on the air defence 
those ditches for a safe landing ; how- platform of a British battleship in the Atlantic shows a group of aircraft silhouettes 
ever, he ‘‘ made it.’’ As he landed, ben the files of Flight. 








SHIPSHAPE : 
Grumman Martlets. 
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Superb formation flying by three Fleet Air Arm pilots on their 
Even the airscrews appear to be synchronised. 


It is doubtful 


if such flying has been witnessed since the days of the Fairey Flycatchers. 


Gibraltar. Before September was out 
the same port received a night visit 
from Stirlings and Wellingtons of the 
Bomber Command. One Wellington 
spent an hour and a half flying round 
over Genoa at about 2,000 to 3,ooo0ft. 
before it dropped its incendiaries and 
H.E. on the factory which was its 
target. 

In Russia the Red Air Force is still 
making its power felt, and occasion- 
ally the usual cautious reports issued 
by the Russian High Command tell of 
successful attacks on German tanks, 
armoured cars, gun emplacements 
and aerodromes. Obviously, the Rus- 
sians continue to regard tactical bomb- 
ing in support of their army as the 


chief function of their aircraft. The 
R.A.F. Wing in Russia has evidently 
been warmly welcomed, and our pilots 
have a very high opinion of the cour- 
age and skill of the Russian airmen. 
In a letter to a brother officer at home 
one of the members of the Wing 
wrote : — 

‘‘The Russians have made _ things 
very comfortable for us, and the troops 
are looked after just as well as they 
are in England. The Russian pilots 
are beyond doubt stout fellows. I 
have not flown their aircraft yet, but 
they are certainly useful war planes. 
The Russian anti-aircraft fire is very 
accurate, and the few times I have 
seen it in action it was sufficient to 
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turn the Huns back with the assistance 
of-our fighters. The German aircraft 
in this area seem to be rather shy so 
far. Although we do patrols almost 
every day, the observer posts tell us 
that the Huns often turn back as soon 
as our fighters are seen. We have only 
had two scraps so far—in the first we 
got four of theirs destroyed and one 
damaged, and in the second three 
destroyed. We lost one pilot. 

A Coastal Command machine also 
flew to Moscow recently, and came 
back highly pleased with its recep- 
tion. ‘‘ When we appeared in Moscow 
in our R.A.F. uniforms,’’ one of the 
crew said, “‘they simply gave us the 
city. I have never imagined such a 
welcome anywhere We went wher- 
ever we- pleased, and nobody allowed 
us to spend any money on anything— 
we had only to say we wanted any- 
thing, and it was promptly given to 
us. The warmth of the welcome would 
have been embarrassing, except that 
they made us feel it was so genuine 
and spontaneous, and we knew that it 
was the R.A.F. uniform they were 
welcoming, not ourselves as _ in- 
dividuals.’’ 

Wellingtons, Whitleys, Stirlings and 
Halifaxes have taken part in another 
raid on Stettin. This town is the port 
for Berlin, and is joined to it by a ship 
canal. It is also the terminus of 
several railways, and is an important 
manufacturing town. The raid lasted 
from 10 p.m. to 3 a.m., and satisfac- 
tory damage was done. Here and 
there the heavy smoke which indicates 
oil stores on fire was seen, and there 
were plenty of other fires. On the same 
night the Blohm and Voss works at 
Hamburg were hit by many bombs. 

The Fighter Command has been 
maintaining its regular sweeps over 


ARABIAN (K)NIGHTS : Jet-black Hawker Hurricanes of a night-fighting squadron in the Middle East ‘‘ running up ’’ their Merlins 


on the desert. 





HE 








stance 
ircraft 
shy so 
ilmost 
tell us 
S soon 
e only 
rst we 
d one 
three 


e also 
came 
recep- 
oscow 
of the 
is the 
uch a 
wher- 
lowed 
ling— 

any- 
en to 
would 
- that 
nuine 
hat it 

were 
; in 


's and 
other 
> port 
a ship 
is of 
rtant 
asted 
isfac- 
and 
cates 
there 
same 
ks at 
bs. 





OcTOBER 9TH, I194T. 

















BRITISH AIR 
Over 








LOSSES TO OCT. 4th. 


GB. Over Continent — 

A’crft | B’brs. Fers. Pilots | A’crft. 
Sept. 28 i) 7 0 0 3 
Se 0 8 2 ! 0 
.. 0 I 1 l 1 
Oct. | 0 ! 2 2 4 
2 0 Q 3 3 i) 
3 i) I 3 3 4 
4 0 0 0 0 I 
0 18 iT 10 13 

Totals : North, 2,811; Middle East, about 418. 














Northern France, and holding there 
numbers of German fighter aircraft 
which the enemy would be glad to be 
able to use in Russia. Naturally, our 
losses are higher than when we were 
fighting over our own country last 
summer, for then pilots who had to 
come down by parachute were not 
made prisoners of war. The fighting 
is certainly very brisk, and many 
stories could be told about it. Here 
is one. A sergeant pilot of Fighter 
Command who had to bale out over 
the English Channel a few days ago 
probably owes his life to the accuracy 
with which another pilot reported his 
position as he drifted down on the end 
of his parachute. Four miles inside 
France the fighter pilot had been shot 
up by a Me 109. Bullets ripped his 
fuselage, carrying away the elevator 
cables and the radio ‘* My Spitfire 





ENEMY AIR i TO OCT. 4th. 
ver 
Over G.B. Continent Middle East 
Sept. 28 0 0 
a ts) 1 
, ! i?) ! 
Oct. | tt) 3 2 
s 2 3 7 t) 
» 2 ! | tt) 
4 0 0 0 
$ 2 % 
Totals : Nerth 5,441; Middle East 
over 2,129. 
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This diagram shows the air losses of the British and Germans over Great Britain, 
North-West Europe and neighbouring seas during the first nine months of the year 


was out of control anc I was ready to 
bale out,’’ said the sergeant after- 
wards, ‘‘ but I found that by opening 
the throttle I could keep up the nose 
of the aircraft. This was all I could 
do, for I had no fore and aft control 
with the stick. But the engine had 
also been hit and smoke came into the 
cockpit and glycol streamed on to the 
windscreen. When the smoke cased 
off I kept a steady course with another 
Spitfire, whose pilot got a ‘ fix’ on me 
when I baled out. There was a belt 
of fog over the English coast and the 
sea. I came down by parachute 


through 100 feet of it to the water and 
as I climbed into the dinghy I thought 


MESSERSCHMITT ME 110s OVER JUGOSLAVIA : Although the Me rro packs a powerful punch in the shape of two 20-mm 


my chances of rescue were pretty 
hopeless. I thought I was seeing 
things when the rescue boat came 


straight towards me out of the fog 
after only three-quarters of an hour.”’ 

There has been a day raid on a 
point in Southern Italy. R.A.F. 
bombers have attacked an important 
railway junction, power station and 
munition factory at Marina di Catan 
zaro, and hits were obtained on all 
the objectives. The raid was made at 
a low level, and one pilot had to lift 
a wing tip to clear a factory chimney 
on his way to’the power station. A 
stationary supply train in the junction 
was machine-gunned 





cannons and four machine guns in the nose, it is evident from this photograph that only a single machine gun, with the old- 


fashioned ring and bead sight, is available for protection in the rear. 
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TEACHING AEROPLANES TO FLY 


An Account of the Many Points a Test Pilot Must Watch When Putting a 


New Machine Through Its Initial Paces 
By “SPARROW” 


RODUCTION _ testing 
Pp of aircraft is a subject 
about which there are 
many illusions. One of the 
most popular is the vision 
of one hair-raising 20-minute 
flight, mostly in the inverted position, by a light-hearted 
and intrepid glamour-boy who then promptly passes the 
thing out, thus enabling one of the many scorers at the 
M.A.P. to count one. 
The following notes will, it is hoped, reassure the pilots 
and air crews of Service aircraft that the great confidence 


THE author of this article is a test pilot of considerable 
experience in this exacting profession and is at present on the 
staff of a well-known British firm of aircraft manufacturers. 


they have in their machines 
is much better placed, and 
also convince many mem- 
bers of the aircraft industry 
that the fussiness over de- 
tails of which they some- 
times good-humouredly accuse us, is absolutely neces- 
sary to ensure that all aircraft are not only completely 
serviceable for their job, but also free from petty incon- 
veniences which might distract the crew or add unnecessary 
difficulties to the very fine job which they will do in the 
aircraft when it reaches the squadron. 

When the aircraft are put up for test they are complete 
trom the flying point of view, but less various items of 
Service equipment other than those which are more easily 
installed in the earlier stages of erection. The scope of 
production testing covers not only the aircraft and engine, 
but also all items of equipment supplied by the R.A.PF, 
for embodinient in the aircraft, which have been fitted up 
to the moment of the aircraft going on test. 

The following is a general description of a routine test 
in a practical sequence. A full description of all the detail 
checks would be tedious and, therefore, only the most inter- 
esting tests will be described, the remainder being listed 
under appropriate headings to show the scope of production 
tests 

A. Before Flight 


t. General examination of all fabric covered surfaces 
lor tautness and alignment. 

2. Alter entering the cockpit, a check is made of all 
door or sliding hood fasteners for security in both open and 
closed positicns. 

3. All transparent panels are examined for freedom from 
distortion and scratches 

4. Seat ard rudder-bar adjustments checked throughout 
their whole travel. 

5. Cockpit lights, landing lights, undercarriage and other 
indicator lights and undercarriage warning horn are all 
checked. On fighters, the reflector sight and its rheostat 
are also checked when this item is fitted. 

6. The harness release is tried for both unlocking and 
telocking. 

7. The hand hydraulic pump is tested by using it to 
operate the flaps or some other convenient item 

8. The enyine or engines are started and, in the case 
of fighters, particular attention is paid to easy starting as 
this is a most important operational requirement. All the 
engine and airscrew levers are carefully checked for ade- 
quate friction damping. 

9. While warming up, oil temperature and pressure and 
coolant, or cylinder head, temperatures are carefully 
watched. The flaps and other hydraulic services, other than 
the undercarriage, together with their indicators, are tested 
throughout their ful] range on the engine-driven pump 

10. The radiator shutter or cowling gills are tested 
throughout their travel. - 

11. When sufficiently warm the engines are run up and 
notes made of oil temperature, pressure and coolant or 
cylinder head temperature. The r.p.m. and boost, at both 
rated and take-off throttle settings, are recorded, and the 
motor throttled back to about zero boost and the airscrew 
** exercised "' by working the airscrew control lever back- 
wards and forwards, partly to ensure correct control of the 


A proportion of production machines must be climbed to 

their ceiling. For a test flight of this nature the pilot wears 

electrically heated clothing and an oxygen mask. Sensitive 

altimeter and stop watch are on the left knee and a test 
report form pad on the right knee. 
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airscrew and partly to bleed the airscrew of any air which 
may be trapped in the system. With the airscrew lever in 
the maximum r.p.m. position the throttle is opened up 
to rated boost and the r.p.m. checked again. Before 
throttling back the magneto drops are checked. (Each 
magneto switched off in turn and the drop in r.p.m. noted.) 

12. While warming or running up, the engine is tried 
on alternative fuel tanks and the fuel pressures noted. 

13. After completing the engine run, and having waved 
the chocks away, the brakes are tested, while taxying, for 
pressure and grip. and after rubbing the brakes during 
two or three minutes’ taxying the aircraft is brought to 
rest and the static grip of the brakes tested. Incidentally, 
all brake tests should be carried out on tarmac or dry 
grass, to eliminate wheel slip. While taxying, a rough 
check should be made of the blind-fling instruments. 


B. During Flight 


After having taken off and set the undercarriage, flaps, 
airscrews, throttles and cooling gills in the correct climbing 
position, a climb is made, if weather permits, to the rated 
altitude. When climbing the following checks are made :— 

1. Generator charging rate and correct discharge for 
various electrical gear. 

2. Air compressor building up satisfactorily. 

3. Ifthe best climbing speed is not above the maximum 
speed at which the undercarriage will retract, or above 
the maximum speed at which it is permissible to lower it, 
the chassis tests may be done on the climb. If the under 
carriage appears to be working satisfactorily it should be 
raised and lowered three of four times on each set of under- 
carriage indicators. A pressure gauge must be fitted to 
enable hydraulic faults to be more easily located. The 
gauge is removed after the test flight. 








4. During the climb the usual temperatures and pres 
sures are watched, but unless they are abnormal they are 
not usually recorded until the rated altitude is reached 
This is the height at which the rated boost begins to fall 
off. From the altitude at which this fall-off in boost occurs, 
the pilot can tell whether the automatic boost control is 
working properly, and whether the pipe-line from the’ super 
charger casing to the boost gauge is free from leaks 

Many engines are fitted with a cut-out on the boost con- 
trol, and, if the boost is low, this cut-out can be used to 
determine whether the control is at fault or whether the 
low boost reading is due to a leak. If, on pulling the cut- 
out, the boost rises and remains steady, it will be the 
automatic control which is at fault; if the boost does not 
rise, however, it will indicate a leak. This test has, of 
course, to be carried out just below rated altitude, as other- 
wise the boost will not rise in any case 

It is usual to continue to climb and check the operation 
of the two-speed supercharger by making several changes 
and noting the increase in boost and the response of the 
automatic boost control to this sudden increase 

On a percentage of aireraft the maximum power altitude 
is found. This 1s the maximum height at which full 
throttle boost at maximum r.p.m. is obtainable in level 
flight. On all other aircraft a five minutes’ level flight at 
full throttle is done just below the average maximum power 
altitude and all temperatures and pressures recorded to 
gether with A.S.I. reading. 

At this height, or above, the engines are checked for 
weak mixture while running at various combinations of boost 
and r.p.m. On fighters it is usual to make an additional 
weak-mixture check by doing steep turns while running 
in weak, as this increases the severity of the test when 
applied to certain engines. A few aircraft out of the week's 


Many are the dials, levers, instruments and gadgets which have to be checked on a modern aeroplane. The Hampden cockpit 
sh 


own above is an example of a modern machine. 
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production are tested, when weather permits, for rated 
altitude and maximum power altitude in full supercharger 
gear, but as these figures are in direct proportion to the 
r.a. and m.p.a. in moderate gear, it is unnecessary (and, 
due to weather, impossible) to test all aircraft at these 
heights. 

On a small percentage of high-altitude aircraft the igni- 
tion is tested within 2-3,000 feet of the ceiling of the air- 
craft. The reason for this is the necessity of doing a per- 
centage check on magnetos and sparking plugs and har- 
ness, all of which have a greatly reduced performance at 
extreme heights. 

The fuel pressures on all alternative tanks and for each 
engine are checked both on the climb and during level 
flight on full throttle. Two minutes’ running on each set 
of tanks should be allowed before taking the pressure 
readings. 

5. The aircraft now being at a considerable height, it 
is usually convenient.to do the dives. The purpose of 
diving is to check the aircraft for lateral trim at high 
speeds, to ‘“‘shake down’’ the ailerons—which sometimes 
change their characteristics after large movements at high 
speeds—and to ensure that the undercarriage does not tend 
to suck down, even very slightly, at high speeds. A dive 
is never made unless all undercarriage legs are known to 
be secure in the “‘up’”’ locks, as damage would otherwise 
occur to fairings 

The dive should be made up to the maximum indicated 
speed for which the aircraft has been cleared. During the 


dive, the ailerons should be given as large movements as. 


possible to find if there is any trace of overbalance or 
* snatch’’ and to note which wing, if either, is flying low 
at high speeds. Overbalance can sometimes be cured by 
altering the rigging of the ailerons by adding droop. Some 
aircraft will respond by fitting a little cord to the trailing 
edge of both ailerons. If, after this adjustment has been 
made, the ailerons are still snatching, it is usually neces- 
sary to change the ailerons. The discarded pair will usually 
work satisfactorily on a different aeroplane. 

If the ailerons are satisfactory after the dive, it only 
remains to do a level flight before deciding on the adjust 
ments necessary to the ailerons to trim the machine later- 
ally. If the same ving is low both in level flight and in 
the dive, the up-flying aileron can usually be depressed 
by doping cord on the upper surface of its trailing-edge 
or by bending up its fixed tab, if these are fitted. If the 
machine is. say, left wing low in level flight and right wing 
low in the dive (commonly called a “‘ reversal ’’) it is usually 
necessary to change the ailerons unless this reversal is 
almost imperceptible. < 

6. On single-engined aircraft it is usual to check the 
range of the rudder trimmer from climbing speed to some 
speed in the dive, or through whatever range the tab is de- 
signed to cover. On twin-engined aircraft it is usual to 


make a short single-engined check, because the aero. 7 
dynamic heaviness of rudders occasionally vary and the 
tab may not have sufficient power in hand to overcome 
this variation when flying on one motor.. 

7-_ Before landing, all the flying instruments, including 
blind flying, should be checked for response and freedom 
from excessive precessing. 

8. On multi-engined aircratt fitted with feathering air- 
screws, it is usual to do one complete feathering and un- 
feathering of each airscrew in turn. 

g. All windows, sliding hoods, etc., are opened and shut 
in the air to check their proper functioning. 

1o. Ifa crew is carried, they should test any equipment 
which is out of reach of the pilot, suck as gun turrets, 
bomb doors, auxiliary fuel tanks, etc. 

11. The flaps are lowered and the airspeed allowed to | 
increase tc the maximum permissible speed to ensure that 
they do not blow in under air loads. 

12. If the airscrew control lever is not set for maxi- 
mum r.p.m., the lever should so be placed that the air- 
screw is controlling at maximum r.p.m. and the stop can 
then be set after flight. 

13. When landing, the A.S.I. reading at touchdown | 
should be noted, whenever possible, as a check on the lower 
end of the A.S.I. scale. 


C. After Landing 


The foregoing tests cover the most usual syllabus om§ 
land planes and usually take from 30 to 40 minutes 
according to the type. The majority of aircraft require 
two or three minor adjustments, one or more of which 
entail a short check flight which usually lasts from ro to 25 
minutes. Quite a few aircraft are ‘‘Lulus’’ (Lulu being 
the girl the police couldn’*get anything on) and therefore 
do not require a further flight. 

This article has covered most of the ground in testing 
modern landplanes. As each new component is introduced, 
the pilots devise an appropriate test to cover it. It would 
require a great deal of space to discuss all the different 
ways of determining the cause of various defects in the 
more coy parts of the engine, such as the-automatic boost 
control, carburettor or ignition system, and at the same 
time to go into some of the obscure hydraulic and mechani- 
cal snags which sometimes occur in the air-frame. The few 
notes on testing flying controls barely touch on a very 
interesting but extensive subject. 

By a series of detailed tests, the pilot does his best to 
bring the whole aircraft to the highest possible standard of 
‘‘ rightness.”’ All aircraft, even those of the same type, 
vary and some are naturally much more ‘“‘right’’ than 
others. Some are lively and willing, others sluggish and 
require many adjustments, but when the pilot has done 
his job, even his most troublesome child is ready and able 
to do its job as he would wish. 


BOOK REVIEWS 


** Physics of the Air,”’ McGraw-Hill, 


42s. 
HE third edition of this comprehensive book on the physical 
phenomena of the atmosphere has been published. Mr. 
Humphreys is a retired meteorological physicist of the United 
States Weather Bureau, and his book is an exhaustive treatise 
on the scientific basis of weather and all the sights and sounds 
of the atmosphere such as fogs, clouds, thunderstorms, light- 
ning, the aurora, the creaking of snow and the whispering of 
trees. The book does not deal with weather from the fore- 
caster’s point of view but, as its title indicates, from the 
ieee =. It is divided into five parts: Mechanics and 
hermodynamics of. the Atmosphere, Atmospheric Electricity 
and Auroras, Meteorological Acoustics, Atmospheric Optics, 
and Factors of Climatic Control. It is a lengthy volume of 
676 pages. 


by W. ]. Humphreys. 


Books for Cadets in the A.T.C. Compiled by Charles Nowell, 
Manchester Public Libraries. Free to registered readers 
at Manchester City libraries, 4d. (post free) to others. 


hig little Booklet has been compiled by Manchester’s Chiel 
Librarian for the benefit, chiefly, of that city’s A.T.C., but 
it will be almost equally helpful to any cadet in the Air Train 
ing Corps in search of guidance on what to read in furtherance 
of his training. 

It contains a selected list from the stocks of Manchester's 
34 lending libraries, but the introduction emphasises that this 
is only a selection from the hundreds of such books available 
to all residents of Manchester. The range of listed books) 
covers every phase of aviation from models to the R.A.F. i@ 
action, including textbooks on mathematics, navigation, 
signalling and meteorology. Most if not all these books 
can, of course, be obtained in any town or city. 
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FLIGHT. October oth. 1941 


WITH THE S.A AF. 


A Selection of Pictures of a Tomahawk-equipped Fighter 
Squadron of the South African Air Force 
Operating in the Western Desert 
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(Top centre) Three Tomahawks—or 


ate affectionately called—taking off in echelon. As each 
throttle is opened a sand-storm is created. (Top right) 


Pilots running to their machines on 

Hot work under Egypt’s sun. (Middle 
row, left to right) Much the same as in 
England pilots go by motor transport 
to the dispersal points—Upholstered 
chairs and settees do not appear in the 
anterooms of desert squadrons. Other 
living creatures would find them 
equally comfortable—Captain Kok, 
who is proud owner of the Order of 
the Winged Boot for walking back 
after being shot down.—A row of 
pilots of the squadron. (Bottom left) 
Tomahawk maintenance. Although 
some difficulties cropped up when the 
Tomahawk first came into service, all 
is plain sailing nowadays. (Bottom 
centre) The Commanding Officer 
“briefs” his pilots for an offensive 
Sweep. (Bottom right) Major St. E. 
Truten (known as the Saint), who 
commands the squadron, and (right) 
his second in command, Captain A. 
Quinton-Masson, in their desert quar- 
ters. Nearly all the pilots wear just 
shirt and shorts for flying, but a fur- 
lined Irvinsuit is hung on the tent-pole 
for use if high-altitude work is 

expected. 
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AERODROME LEVELLING 


NE of the features of this war—and the remark 
applies to other countries as well as Britain—is the 
importance attached to vehicles with caterpillar 

tracks. This is not by arly means confined solely to tanks, 
important though these vehicles have become, but to every 
form of heavy-duty transport, whether it is connected with 
farming, road-making, trench-digging, aerodrome prepara- 
tion and so on. 

Schools have been set up in various parts of the country 
to train members of the Army and Air Force in the opera- 
tion of creeper-track vehicles As a firm which has 
specialised in caterpillar-track transport for the farm and 
for road work, Jack Olding and Co., Ltd., exhibited early 
enterprise in thus arranging forthe instruction of Service 
recruits. These schools, which are extremely well run, 
include cinema lectures showing the uses to which cater- 
pillars may be put and also sectioned engines, tracks, 
injection pumps and such-like in order that the intricate 
mechanism and operation of the parts, as well as the most 
efficient form of maintenance, may be clearly explained. 
Some of our pictures show classes at work. 


Until one has seen the performance of caterpillar 


tractors, the latest D.8 form of which is powered by a 
diesel engine of 113 h.p., one cannot fully appreciate the 
terrific tasks to which they may be successfully applied. 
Some of the accompanying photographs demonstrate to 
some extent their tremendous capacities. 

All D.8 caterpillar tractors have inbuilt 24 h.p. two 
cylinder petrol engines for starting the 113 h.p. six-cylinder 
Draw-bar pull, in bottom gear, of one of these 
28,800 lb. The weight of the 


diesel. 
machines is as much as 
tractor itself is 34,000 Ib. 

Some of the pictures illustrate a caterpillar pulling a 
Le Tourngau scraper of 15 cu. yd. capacity—on many 
jobs 150 tons an hour have been shifted with this machine 

Other pictures illustrate La Plant Choate Angledozer, 
which clears the site, removing trees, hedges, etc., and 
then levels the fills. It is also used for short levelling 
work and is the cheapest and quickest known means of 
shifting earth. 

So completely has this method of construction revolu- 
tionised the speed and cost of airport construction that 
sites are now selected for their strategic value irrespective 
of the apparent difficulties of the terrain. 


(4) For felling trees the La 
Plant Angledozer is used with 
a pushing action. 


5) Hedges and scrub 
are all taken in the 
stride of an Angledozer. 


(6) After hedges and 
trees are cleared and 
ditches filled in, an 
Angledozer is used to 
level the fills. 


[2 ~ 6(7) A Le Tourngau scrape 
15 cubic yards capacity ist 
by a D.8 tractor for ren 

undulations. 
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Caterpillar Tractors Save 
Time and Money : Pioneer 
Firm Trains Service Recruits 
in Their Uses and Mainten- 
ance . Sites Now Chosen 
Solely on Strategy Value 


(t) An R.A.F. class receiving instruc- 
tion on the mechanism of the creeper 
track. 


(2) The fuel injection system of the 
113 h.p. diesel engine is also studied. 


(3) Tractor diesel engines are thought 

of in terms of hundredweights per 

horse-power and require special atten- 

tion by airmen accustomed to ounces 
per horse-power. 
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FRIEND or FOE ? 


American and German Types with 
Twin Tail Booms 


41 type of aircraft exemplified off to blend into the bottom line of the 
by the Lockheed Lightning and booms. The tailplane is attached 
the Focke-Wulf Fw 189 is one about a third of the way up the fins 
) which not only introduces a third style 
© of empennage to this series of articles 
) on identification by tail design, but is 
one which has aroused a certain 
Pamount of discussion on whether it 
could properly be described as having 
‘twin ‘‘fuselages’’ with the pilot 
© housed in a central ‘‘ nacelle.”’ 
= While a ‘‘nacelle’’ may house 
| either engine or pilot, the writer holds 
that a ‘‘fuselage’’ is something more 
than either an extension of the engine 
cradle or a streamlined cockpit en- 
closure attached to a cantilever wing. 
On this basis, the type in question may 
more accurately be said to have dis- 
pensed with a normal fuselage, em- 
ploying instead twin tail-booms and 
housing the pilot in a central nacelle- 
fuselage. 

From the point of view of appear- 
ance as it affects the spotter, the chief 
difference between the Lightning and 
the Fw 189 is that the former’s tail- 
plane and fin and rudder layout is on 
the same general lines as a twin-tail 
unit when attached to a normal 
fuselage. That of the German 
machine, however, has the appearance 
of two typical ‘‘single-tail’’ fins and 























tudders, with a rectangular tailplane 
as a bracing member between them. 
The fins and rudders of the Light- 
ning, through which project the 
rounded tips of the tailplane, are egg- 
shaped and the unit is attached to the 
extremities of the tail-booms where 
the horizontal and vertical surfaces 
intersect. The Focke-Wulf, however, 
a sloping leading-edge to its fins, 
rounded apexes and a vertical trailing- 
edge to the rudders which is rounded 


LOCKHEED LIGHTNING : 
Egg-shaped fins and rudders 
intersected by round tips of 
tailplane. Nacelle-fuselage 
ends at trailing-edge. 


and the elevator is shelved off at each 
end to give rudder clearance 

Although not part of the tail unit, 
with which this series of articles is 
primarily concerned, there are two 
other features contributing to identifi- 
cation from a rear view of these 
machines which are worthy of men- 
tion ; it is the twin tail-boom design, 
in fact, which renders the first of them 
sO prominent. This is the marked 
difference between the single-seater 
nacelle-fuselage of the American 
fighter and the multi-seater one of the 
German machine. 

The former, in fact, is little if any 
bigger than an engine nacelle and is 
faired off to end at tie trailing-edge 
of the wing’s centre-section. But the 
Focke-Wulf nacelle-fuselage is not 
only larger in section, but projects well 
aft of the trailing-edge and has a 
generous degree of transparency at its 
pointed stern, from which a gun can 
be fired. 

The other difference lies in the 
presence, on the tail-booms of the 
Lightning, of ‘‘bulges’’ approxi- 
mately amidships. Each boom has a 
pair of these, but information as to 
their function is not yet released for 

publication. The 
tail-booms of the 
Focke-Wulf have no 
such excrescences, 

Next week: Short 
Stirling and Focke- 
Wulf Kurier. 


FOCKE-WULF Fw 189 

Straight sloping edge to fins, 

round apexes and vertical trail- 

ing edge to rudders. Rectangu- 

lar tailplane set part-way up 

fins. Nacelle-fuselage projects 
behind wing. 
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BOMBER COMMAND 


Air Ministry Record of Britain's Main Air Striking Force: A Story of Courage and 
Efficiency the Drama of which is Enhanced by the Simple Manner of its Telling 
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24% te trae tee GEEMGAN news 


A reconnaissance flight over Wilhelmshaven by a Mk. IV 


Blenheim of No. 139 Squadron. 


N the R.A.F. aerodrome at Wyton, on the morning 
6) of Sunday, Sept. 3rd, 1939, a Blenheim of Bomber 
Command was waiting to take off. Three men were 
standing by—the pilot, F/O. McPherson, the observer, 
Cdr. Thompson, who was a naval officer, and Cpl. Arrow- 
smith, air-gunner 
They had been waiting since Sept. 1st, the day on which 
the Germans launched their attack on Poland. A minute 
after noon the Blenheim was air-borne, and two hours later 
its crew were photographing units of the German Fleet, then 
on its way out of Wilhelmshaven. Weather was such that, 
flying at 24,o00ft., the Blenheim’s wireless set froze, so it 
was not until 4.50 in the afternoon, when the aircraft re 
turned, that Bomber Command and the Admiralty became 


°-  - 
rm. | 
a 


aware of the nature and position of the war's first target. 

That evening an entry appeared in the log-book of No 
139 Squadron: ‘‘Duty successful. 75 photos taken of 
German Fleet. The first R.A.F. aircraft to cross the 
German frontier.’’ 

The next day, after a further reconnaissance, 29 Blen- 
heims and Wellingtons carried out the now famous first 
attack on Brunsbiittel and Kiel—the war had begun! 

It is in such simple, straightforward language as this that 
Bomber Command, the Air Ministry’s aecount of the activi- 
ties of our main aerial striking force, is written. It covers, 
in 128 pages. which include some admirable photographs, 
the offensive of Bomber Command against the Axis from 
the first day of the war until July of this year and, in doing 
so, it goes much farther than its excellent predecessor, The 
Battle of Britain, which dealt with one phase only—albeit 
a supremely glorious one—of Fighter Command's share in 
the present conflict. 


Anonymous Author 


No author’s name appears on the cover of Bomber Com- 
mand, either, but the magnificent simplicity of the writing 
is significantly similar to that of The Battle of Britain, from 
which one is invited to make the obvious assumption. It 
begins its story with the declaration of war and that first 
Blenheim’s flight, goes on to give an instructive résumé of 
the general policy underlying the con.titution of Bomber 
Command, and to describe something of the training and 
duties of the men composing it, their life in the Service, and 
a word or two about the machines they fly. 

“This record,’’ it says, ‘‘is, for the most part, the story 
of the Battles, the Blenheims and the Hampdens, the Wel 
lingtons and the Whitleys. Our larger and more modem 
aircraft, the Stirlings, the Manchesters, the Halifaxes, the 
Flying Fortresses and the rest, enter it only at the end. If 
has been the aircraft constructed before the war that have 
up till now been the chief instruments of the attack om 
Germany. In these aircraft the men of Bomber Command 
have flown some 24,000,000 miles during the period undef 


BROKEN BRIDGES : An air view of the Meuse bridges at 

Maastricht. The first two air V.C.s of this war were awarded 

to the crew of a Fairey Battle who bombed a vital bridge 
over the Albert Canal to the west of the Meuse. 
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DORTMUND-EMS CANAL ATTACK: 1. River Ems. 

2. Barges on old canal. 3. New branch of canal. 4. Lock 

es closed ; damaged section dry. 5. Craters in canal bed 

and aqueduct. 6. Repair barges damaged. Flying a Hampden, 

Fit. Lt. R. A. B. Learoyd carried out the attack from 15oft. 
He was awarded the V.C. for this exploit. 


review. It was a period of preparation for events on the 
threshold of which we are now standing. . % 

And of the pilots and crews it observes, in reference to 
that first assault at Kiel, ‘‘ In skill, resource and resolution 
it was typical of all which were to follow and showed clearly 
to those in command of the Royal Air Force—though they 
had never doubted that it was so—that the men whose 
fathers had fought the Germans in the last war were in 
every way worthy of their begetters.”’ 


For Posterity 


This is a publication which most of us will find difficult 
to put down once we have begun to read it. And, having 
finished it, there will be no tossing it aside like some 
ordinary magazine ; it will assuredly be given its deserved 
place in the bookcase that those who are yet too young to 
read may learn, in due course, the dramatic story it unfolds 
of how their fathers and elder brothers took their aircraft 
“aloft incumbent on the dusky air’’ to smash down thx 
vilest military monster whose merciless onslaught ever 
threatened the liberty of mankind. 

Most of our pilots and air crews are themselves little 
more than boys. But they are ‘‘ of the same breed as the 
men who each evening notched their dragon prows into the 
sun's red rim on the first voyage to Labrador, who braced 
the yards of the Golden Hind to round Cape Horn and who 
stumbled with Scott from the South Pole.’’ 


A Wealth of Incident 


It was a long story to compress within so comparatively 
few pages, but an astonishing amount of detail has been 
woven into it, and there is a wealth of incident that brings 
the reader close to the lives of these gallant young men 
who daily and nightly carry the fight right into the enemy’s 
own country. Here is an item from the chapter on leaflet 
raids ; a trifle perhaps, but a telling little glimpse into the 
sort of things that happen and of which we rarely hear 
Having described how the leaflets are packed in bundles 
and the string cut just before they are pushed into the 
flare-chute, it says, ‘‘On one occasion the dropper cut the 
string binding the bundles, not just before their discharge, 
but just after they had been stowed in the aircraft. As 
it was taking off, a sudden draught papered the entire 
interior with leaflets which completely obscured the pilot's 
view. He had to make a blind take-off using only his 
imstruments.’’ 

Yes, a mere triviality perhaps, but it demonstrates the 
cool-headea resourcefulness typical of the bomber pilot 


THE FIAT WORKSHOPS: On the might of August 13th, 
1940, thirty-two A.W. Whitleys bombed Turin and Milan 
Just one job out of many good jobs done by Whitleys. 


FLIGHT 


No panic, no hasty attempt to stop, which would probably 
have spelt disaster. but an instantaneous realisation of the 
emergency and the application of the best solution to it. 

You will remember the story of the bridges at Maastricht 
which the retreating Belgians ought to have destroyed, 
but didn’t. This is related in the same matter-of-fact way 
that brings out its stark drama with a clarity that no 
other literary style could achieve. ‘‘On May 12th 
it was learned that two bridges across the Albert Canal 
to the west of Maastricht had not been destroyed and that 
the enemy was pouring across them. A squadron of Blen- 
heims was detailed to bomb the crossings—eight of the 
12 Blenheims returned, every one of them hit, their task 
accomplished. The same objectives were also attacked 
that day by six Battles. The crews which manned them 
were chosen by lot, since everyone had volunteered. They 
went in low, disregarding the enemy fighters above and 
the A.A. below. Five of the six were shot down. The 
sixth crashed on fire inside our lines, the pilot having 
instructed his crew to jump. One end of the bridge was 
demolished. Two Victoria Crosses were awarded to the 
crew of the leading Battle.’’ 

What desperate heroism is disclosed by those prosaic 
words ! 


Targets ‘or Many Nights 


Crossing the Alps to bomb targets in Italy, the laying 
of mines off the enemy’s coast, attacks on the Channel 
ports and how they stopped the intended invasion, the 
Battle of the Atlantic, attacks on Nazi industry—these 
and other activities are all dealt with in the same vivid 
way, and some of the photographs are stills from the film 
‘Target for To night.’" One receives a satisfying impres- 
sion of the relentless efficiency of Bomber Command which, 
in the closing lines of this inspiring record, ‘‘ will allow no 
pause, no breathing space.”’ 


PORTO MARGHERA : An attack by Wellingtons on the oil 
refinery near Venice. Raids over Italy entail climbing over the 
Alps twice in a flight lasting some 9} hours. 
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EXTREMES DON’T MEE 


On the British Tendency to Go “Nap” on Certain Things and on 
the Effects of Mental Inertia 


comparative lack of efficiency in this country and 

saying how, ‘if we were properly organised and 
regimented,’ we should be so much more effective, I 
confess to becoming a little enraged and voluble—some- 
times saying a lot of things which I don’t really mean. 
Nobody denies that we are, as a people, a lot of muddlers 
and are often much too tolerant of inefficiency. But, for 
the love of Mike, surely it is for the right to be muddled 
and individual—or, if you like, inefficient—that we are 
fighting. 

If we became superbly organised and regimented, as 
we are told (probably quite wrongly) that the German 
people are, there would be very little point in fighting 
them because our own system of ant-living and ant- 
efficiency would be so like that of the Germans that it 
would hardly matter whether we were ruled by them or 
by ourselves. In fact, I am one of those people, so often 
accused of wishful thinking, who do not believe that the 
Germans are so very efficient, and who think that an over- 
organised and consequently top-heavy outfit such as the 
Nazi party, is liable to make and to repeat a whole lot of 
grave errors. I’ve no doubt at all that they do, though 
we never hear of them, but that is no reason for us to 
sit back and wait for them to crack up. They won't 
unless we first strain the system to breaking point. 


WW ceerparativ people start to talk to me about the 


Mobile Inertia 


in all these talks about our capacity for muddling and 
on kindred faults, the lecturers very rarely mention the 
faults to which we are really subject—largely through the 
effect of over-organisation on the British make-up. We 
are essentially a nation of individualists, and as soon as 
this individuality is taken away we often become rather 
stupid. It is usual! to cite the case of the poor old much- 
maligned Civil Service when the discussion reaches this 
point. Since I know next to nothing about the workings 
of this essential affair, I will not bring it into the argu- 
ment. But because we have a lazy tendency to let things 
slide and, as far as is reasonably possible, to evade respon- 
sibility, we do allow things to develop by themselves, we 
do go to extremes, and we do allow inertia (of the mobile 
kind) to take charge. 

From what I hear there was a tendency—and may still 
be for all I know—to say, ‘‘ Ha, Link and synthetic train- 
ing and all that. Excellent thing. Saves money. Let’s 
train everybody on the ground.”’ Fanaticism is the direct 
reaction to conservatism, and we are a conservative people. 
Consequently, when we once decide that something or 
other is, after all, a ‘‘ good thing,’’ we go at it hell! for 
leather and refuse to stop until another reaction sets in— 
as it invariably does. For instance, I hope we shan’t go 
quite all-out on tricycles, excellent though I think they 
are for certain types of aircraft. I am open to correction, 
but I don’t think they are good for initial training, though 
a short course might be included so that pilots can become 
accustomed to the technique, and they might be used, 
too, for all preliminary night-flying instruction. 


Synthetic Trainers 


As to the Link and similar training devices, it seems 
to have been forgotten that the original machine was 
designed solely as an instrument-flying trainer and “‘ prac- 
ticer’’—the last being the far more important matter. 
Nobody, least of all Mr. Link, ever suggested that this 
interesting device should be used for much more than 
practice and for the development of an instrument-flying 
“* mind.”’ : 


Here was something which reproduced very accurately 
all the reactions of the instruments which are normally 
used for blind-flying. It did not, and cannot be made to, 
reproduce either the reactions of the controls or, still less, 
the nervous reactions of a pilot who is actually in the air, 
It was not designed to supersede the aeroplane for essential 
training, but only to supplement it. There is—or was—a 
tendency among those responsible for training methods to 
go further and to try to make the Link or the synthetic 
trainer do the work of real aeroplanes in real conditions. 
They won't and they can’t, but they are of tremendous 
value for polishing up and for practice on days when the 
real thing is not possible or when, for one reason or another, 
there are a lot of pupils waiting around. 


Learning to Fly 


Long ago we read about a special version of the Link 
designed for primary training. I have no means of know- 
ing what success has been achieved by this device, but 
I should say that this success must necessarily have been 
very limited. It is not possible to reproduce sensations, 
or reactions, Or even appearances with the aid of earth- 
bound devices, however ingenious. The entire business of 
learning to fly is one of confidence and poise, and no 
amount of pretty landscape painting or mechanical in- 
genuity can alter that. The pilot who learns to fly quickly 
is not often the one who knows all about it to begin with, 
but the one who has confidence in his ability and a really 
good set of senses. : ; 

When we were very young it was customary for us to 
receive initial swimming instruction on dry land. I can't 
remember that it taught me anything at all, because, later 
on, [ found that the sensations in the water were so utterly 
unlike anything I had previously experienced and, further- 
more, I was frightened. I eventually learnt to swim by 
accident, after a number of experiments designed to 
develop a system of propulsion which would leave my legs 
“at the ready,’’ and not trailing behind in a_ position 
where they would be no earthly good if I started to sink. 
Learning to fly is really very like learning to swim or 
learning to ski. You have to be told a good deal about 
it, but the actual business of learning each phase comes by 
accident and often quite unexpectedly. 


Reaction Testers 


If somebody introduced a device which could produce all 
the sensations, all the feel, and all the appearance of the 
real thing, we might be getting somewhere, but such a 
piece of machinery would be so grotesquely expensive that 
we might just as well use a real aeroplane. Anyway, you 
couldn't learn to land the thing. 

By all means test reactions through devices such as 
these. Money and lives can be saved by weeding out the 
obviously unsuitable prospective pupils. And if we must, 
while no real aeroplanes are available, let the p.p.s play 
about in super-Links. But let us not pretend that any- 
thing much is learnt in them. Only real height, real 
bumpy air, real centrifugal force, and real fear are any 
good as training mediums. 

Dear me, I’m being conservative—and I've never evel 
sat in one of the affairs about which I am being so extreme 
in my views. But I am absolutely convinced that sy 
thetics cannot replace the real thing, though they can be 
very useful at a later stage in training, when pilots ate 
practising blind approaches, camera-gun work, “‘ in-cloud 
calculations, and ordinary instrument flying. Practice 
but not training ; that is the keynote. : 
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Part IV (Conclusion)—Summary of Possible Advantages 
"Flight" Artist's Conception of a Jet-propelled Plane 


Data 


Absence of Comparative 


By G. GEOFFREY SMITH 





Flight’s conception ot a jet-propelied, iow- wing 

monoplane of the future. This specially pre- 

pared composite design embodies many of the 

proposals which have been described in this 

series. The inset diagram shows a comparison 
with the normal plane of to-day. 
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described in the three preceding articles, the general 
principles of the process will have been grasped. The 
teview was by no means exhaustive but covers a period 
of more than thirty years’ activity by scientists of many 


Pte the designs of thermal jet propulsion plants 


different nationalities. Pioneer work by British, French, 
Swedish, Swiss, German and Italian designers has been 
recorded. 

So far no mention has been made of American activities 
in connection with jet propulsion but it should not, on 
that account, be inferred that there is no interest in the 
subject on the other side of the Atlantic. It would not be 
unfair, perhaps, to suggest that America has been more 
interested in rocket propulsion schemes. Nevertheless, 
some extremely valuable contributions to the common fund 
of knowledge have been made by 
American investigators such as 
Goddard, Roy, Jacobs, Shoemaker 
and Schubauer. Typical of these 
are the studies of the Mélot mul. 
tiple nozzle device referred to 
later in these notes. This method 
of inducing air to augment the mass 
of the gas stream was published by 
Mélot in 1920 and is usually asso 
ciated with his name, but credit 
must be given to Lake, an Ameri- 
Can inventor, who outlined the 
Scheme in a patent in 1909. At 
Present, such devices are known in 
America as “‘ thrust augmentors.” 


IN this, the last of four exclusive articles 
discussing designs and schemes in connection 
with the fascinating problem of jet propulsion 
of aircraft, a summarised list of the possible 
advantages is included. 
drawing of an imaginary jet-propelled plane 
has been prepared to assist the student. 
Acknowledgment is given for technical data 
made available by the Ministry of Aircraft 
Production and the Royal Aeronautical Society, 
though much of the material has been collected 
by “Flight ’’ over a period of years. 

Previous instalments appeared in the issues 
of August 28th, September I/th and 25th. 


Although America may appear to have somewhat neg- 
lected the development ot jet propulsion, it may safely be 
assumed that such an enterprising nation is not ignoring 
the possibilities. American engineers have a gift for 
grappling with basic technica! problems such as this and 
with their splendid research facilities and test laboratories 
we may be sure they will not lag behind other nations 


The Possibility of Realisation 


These thirty years of collective study and investigation 
of jet propulsion devices have served gradually to bring 
the principle nearer to realisation. Much research and ex 
periment, however, remains to be undertaken before prac- 
tical success can be said to have been achieved. In this 
connection it is apposite to quote 
the opinion of D. Riabouchinsky, 
a noted Russian worker in this field 
who has conducted extensive re 
searches on the subject under the 
auspices of the French Air Ministry 
‘The problem of motopropulsor 
groups producing supersonic velo 
cities is certainly not one which is 
capable of being completely solved 
in a few months, nor by a single 
experimenter with limited facilities 
at his disposal. The eventual solu- 
tion of this problem will, in all 
probability, consist of a collective 
work in which many investigators 
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will have taken their share, each making his own contribu- 
tion to it.’’ 

Conceivably, the progress may be accelerated. Under 
the stress of war conditions, funds are available for research 
and experiment, the best-equipped brains can be applied 
to the problems and vested interests are not allowed to 
impede development. Just recollect the position of ‘‘ flying 
machines ‘’ at the commencement of the last great war in 
1914. The Royal Flying Corps and the Royal Naval Air 
Service were merely groups of enthusiastic volunteers. The 
R.F.C. had only a few dozen machines in commission-— 
that is aircraft literally fit to be used on service. 

Before the war of 1914-18, there were plenty of hard- 
headed, ‘‘ practical’’ critics, military, naval, political and 
industrial, who dismissed aircraft as crazy, fantastic, use- 
less, time wasting and money wasting. Four years later 
we had many thousands of machines and pilots, a huge 
Royal Air Force, and a gigantic manufacturing industry. 
‘Flying machines’’ had become a vital factor in winning 
the war. 


A Summary of Potential Advantages 


It is not suggested that propulsion by thermal jet reac- 
tion represents the ultimate solution of the problems of 
flight. In fact, its ceiling is necessarily limited to the 
stratosphere as it needs to draw in oxygen from the atmo- 
sphere. Hence the impatience of the advocates of rocket 
systems which would be independent of atmosphere. It 
would, however, constitute a major advance in technique, 
since clearly if jet propulsion can be developed to the stage 
of practical application the gains would be immense. - Not 
a niggardly one per cent. improvement of a single feature 
but a whole series of worthwhile advances on both the 
power plant and the aircraft. This, by its magnitude and 
widespread character should prove a real incentive to tur- 
ther effort by the present and, perhaps more particularly, 
the rising generation of engineers and scientists 

The list of advantages set out in the accompanying 
table may not be exhaustive but it is certainly for- 
midable. Condensed into a single sentence it means more 
efficient flight at higher speeds in the sub-stratosphere or 
stratosphere. 

Flying speeds, rates of fuel consumption. operating 
ranges and weights of plants have not been mentioned, or 
even suggested, as reliable comparative data cannot be 
available until comprehensive flying tests are nossible 
Very few designs have reached the stage of practical trial 
and even then figures have not been disclosed as patient 
and extensive development work still remains to be done. 


Thrust Augmentors 


Many schemes have been proposed in which a stream 
of gases issuing from a combustion chamber creates an 






























in the upper sketch is a Mélot multiple-nozzle “thrust 
augmentor ’’ of the type tried out by the French military 
authorities in the last war. The lower drawing shows a later 


Mélot design in which a two-stroke engine is employed to 
furnish a higher compression and consequently a more efficient 
combustion of the fuel. 








Summary of Advantages of Jet Propulsion 


(1) It would be less critical regarding fuel. Parattins, 
diesel oils, tar oils can be utilised as well as, or 
possibly preferably to, petrol. So-called : 
fuels could be employed without loss of efficiency, 
Solid fuel such as powdered coal cannot be ruled 


out as impossible. 


‘safety’ 


(2) The power produced is applied in the best possible 
way, that is directly. No transmission or con- 
version mechanism is _ required. Thus cost, 
complication and certain energy losses are avoided, 


(3) Apparently the airscrew, as we know it to-day, 
will eventually limit the power which may be 
delivered by a single engine. Jet propulsion would 
eliminate the airscrew and avoid this potential 
handicap. 


(4) Similar to the exhaust turbo-supercharger’s 
superiority to the engine-driven supercharger in 
respect of maintenance of power at high altitude, 












jet propulsion would possess advantage over the 
engine-airscrew combination. 


(5) By suitable proportioning of the components the 
main compressor system could also supply air to 
warm and charge a pressure cabin and prevent 
icing 

(6) It should be possible to use rotary components 
exclusively. As with steam plant this will enable 
higher operating speeds to be employed with a 
reduction of size and weight as compared with 
reciprocating units. 





(7) Pressures are relatively low and casings and 
ducting therefore may be relatively light. Hence 
the power-weight ratio should be improved and 
speed and climb capabilities benefited. 


(8) The absence of an airscrew enables the aircraft 
to be of low build. It may be possible to dispense 
with heavy and complicated undercarriages and 
retracting gears. Installation, servicing and 
stowage will be facilitated. 


(9) Better location for the pilot can be arranged with 
an unrestricted field of vision. Similarly no 
obstructions for forward mounted armament on 


military machines. 


enclosed in the 


(ro) As plants can be completely 
fuselage or wholly or partially submerged in the 
wings better structural form can be employed t 


reduce aerodynamic drag 


Boundary layer pressure may be turned to account 
for the air intake Possibly the propulsive dis- 
charge may be arranged to minimise or control 
boundary layer pressure over relatively large areas. 


(II 


(12) For the larger aircraft, plants may comprise a 
number of units, each capable of independent 
operation but suitably grouped and interconnected 

It thus becomes possible to cruise economically 

with less than the total number of units mm 

operation under optimum conditions, 


area of negative pressure in a tube or duct and induces 
a supply of air to augment the mass of the propulsive Jet. 
One of the best known and most widely quoted is that 
invented by Mélot and patented in 1920. Previously * 
had been submitted to the French military authorities 
who, during the last war, experimented with the device. 
Presumably the investigations were unsatisfactory, or 
least inconclusive, as they were discontinued. 

Referring to the diagrammatic sketch of the Mélot mul 
tiple nozzle device, the combustion chamber A is charged 
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by relative wind en- 
tering by a forwardly 
facing venturi B 
and, from a jet C, 
carrying in fuel 
which is ignited by 
electric or other 
means. From the 
chamber the com- 
bustion gases are 
emitted as a stream 
through a series of 
nozzles D of increas- 
P ing diameter through 
PRESSURE which additional air 
/ CHAMBER © is sucked into the 
main diffuser tube 
E as indicated. The 
propulsive thrust 
was certainly ‘‘ aug- 
mented’’ by the 
additional mass ol 
air, but not to the 
degree necessary to 
enable it to chal- 
lenge the efficiency 
of the engine-air- 
screw combination. 
One reason for the 
poor efficiency was 
the low compression 
of the fuel-air mix- 
ture in the combus 
tion chamber. This 
was apparently 
appreciated by 
Mélot, for later he 
produced the relatively high compression, combustion 
engine design, which is also illustrated. The air-cooled 
two-stroke engine had two opposed cylinders in axial 
alignment, and a common, free-flying piston F having 
ported sleeve extensions. In the position shown a charge 
of air and fuel has been admitted through the venturi G, 
the common cylinder inlet duct and the piston inlet ports 
H and compressed in the upper cylinder, which is at the 
point of ignition. The lower cylinder has discharged its 
effluents through piston exhaust ports J and the lower 
branch of the exhaust conduit K which delivers to the 
multiple nozzle device. A new charge is simultaneously 
being aspirated by the lower cylinder by way of inlet ports 
L. Starting is effected by compressed air and electric 
ignition, but compression ignition is relied upon for 
continuous running. 


An American Investigation 


In 1927 two American investigators, E. N. Jacobs and 
J. M. Shoemaker, undertook a series of tests at the Lang- 
ley Memoria! Aeronautical Laboratory to determine to 
what extent the Mélot type augmentor would increase 
the thrust reaction of a jet, and thus to obtain some indi- 
cation of the value of such devices for jet propulsion. 
The apparatus used, shown in the illustration, followed 
as closely as possible the Mélot design with a pressure 
chamber A, three annular nozzle rings B, and a main con- 
vergent-divergent diffuser tube C. For direct reading the 
chamber was fitted with a pressure gauge. Instead of 
burning a fuel to raise pressure, however, the chamber was 
Supplied with compressed air at ordinary temperatures 
It was believed that the effect of the augmentor would 
not depend to any large extent upon the nature or the 
temperature of the gas in the jet. The venturi-shaped 
nozzle of the pressure chamber had a throat of in. dia- 
meter, and the main diffuser tube was about 3ft. gin. 
im overall length. Mathematically it would appear that 


WOZZLE 
_y RINGS 


A Mélot type thrust augmentor on 
test at the Langley Memorial Aero- 
nautical Laboratory, U.S.A. Jacobs 
and Shoemaker investigated this 
device and substantiated the claim 
that it increased the thrust of a 
free jet. The improvement was, 
however, not of the high degree 
necessary for the successful pro- 
pulsion of aircraft. 


the thrust of a free jet would need to be increased several 
times in order to make jet propulsion a feasible proposi 
tion. Accordingly, the reaction thrusts of a free jet and 
a jet with Mélot and other type augmentors at various 
pressures were weighed on the scale shown in the illus 
tration. 

The tests showed that the Mélot design gave the best 
results and represents a very creditable advance. Quanti 
tatively, however, although the performance could pos- 
sibly be improved by careful design, these results pro- 
vided no evidence that the efficiency could be raised to 
the degree necessary for the successful propulsion of aircratt 
The diffuser tube was designed to expand air from 185 Ib 
per sq. in. gauge (200 lb. per sq. in. absolute) to atmo 
spheric pressure at the mouth, but the best results were 
obtained at approximately roo Ib. per sq. in. gauge. At 
this pressure the thrust was 137 per cent. of the theoretical 
thrust of a free jet (which was used -° a basis for com 
parison), while a free jet was only 88 per cent. With a 
pressure of 185 lb. per sq. in. gauge. the thrust of the 
Mélot augmentor fel] to 122 rer cent., while the free jet 
slightly improved to 90 per cent. This would seem to in 
dicate that the diffuser employed was unsuitable in 
conjunction with the Mélot nozzles and did not provide 
for adequate expansion of the jet from the pressure 
chamber. It was found that variation of the distance from 
the mouth of the pressure nozzle to the entrance of the 
diffuser between two inches and nine inches produced no 
substantial effect on the thrust. A spacing of six inches, 
approximately that used in the Mélot system, gave slightly 
better results than any other. 


Another Compressorless System 


As late as 1933 inventors were still proposing schemes 
in which the suction effect of the discharging gas stream 
aided by the relative air stream when the craft is in 
motion, adds weight and momentum to the propulsive jet. 
In France, Leduc patented such a propulsion means for 
the machine shown in schematic outline It will be seen 
that it incorporates similar constructional features to the 
Campini aircraft, described in the first article of this series, 
and is presumably intended for ultra-high speeds. As it 
is relatively difficult to make the air follow the contour of 
a divergent (compression) funnel an annular guide member 
A is fitted. The fuel is introduced by a plurality of burners 
at B and fuel preheaters are provided at C. 

Leduc also has interesting ideas of controlling both the 
internal flow and the external boundary layer of the main 
tube or funnel. These are shown in the detail sketches 
For the first, air tapped off at points D of relatively 








Leduc in 1933 proposed this jet-propelled craft. The tue! was 
preheated and delivered by a series of nozzles distributed 
across the main air duct. Lower detail sketches show 
schemes to improve the internal air flow and to prevent the 
formation of boundary layer on the external surface 
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high pressure is led forward and delivered to annular 
grooves E at positions of relatively low pressure. The aim 
is to project a thin layer of air along the wall of the funnel. 
From the same annular grooves, rearwardly inclined pas- 
sages F lead to the external surface with the object of 
preventing the formation of a boundary layer. 

It would seem that all such schemes fall short of the 
minimum requirements for practical propulsion of aircraft. 
In the main this appears to result from the inefficient 
combustion of the fuel at relatively low compression. 
Present day thought inclines to positively draw in and com- 
press the maximum quantity of air and re-expand it 
through a combustion turbine which drives the compressor. 
In some schemes a portion of the air is diverted through a 
reciprocating engine to provide a high pressure cycle to 
furnish motive gases for the turbine. To reduce the com- 
parison to popular language, the admittedly ingenious 
schemes of ‘‘inducing’’ the surrounding air to join the 
propulsive stream savour too much of the idea of ‘‘ getting 
something for nothing’’ to be really practical 

An Imaginary Design 

With these views in mind, the subject was discussed with 
M. A. Millar, Flight’s chief technical artist. He has pro- 
duced a fine, part-sectioned drawing of an imaginary jet- 
propelled craft (reproduced as a leading illustration) in 
which is embodied a combination of ideas based upon pro- 
positions which suggest practicability. The plant is housed 
in the fuselage of a small low-wing monoplane, although 
plants of similar type could be mounted in the wings of 
larger craft. Air is picked up from a region of high pres- 
sure on the streamlined fuselage by a circumferential scoop 
and conducted to the intake of an axial-flow, rotary com- 
pressor. This unit compresses the air and delivers to a 
series of-combustion chambers into which the liquid fuel 
is injected. The combustion gases, with an excess of air, 


are then expanded through an axial-flow gas turbine which 
drives the main air compressor. Only part of the energy 
of the stream is absorbed in this work and the remainder 
is available for propulsion as a jet of high momentum which 
finally discharges through the tail mozzle. 

In continuous operation heat will present problems at the 
combustion chambers and the turbine. Chambers can be 
of special heat-resistant steel or, possibly, be lined with 
refractory material. The turbine casing and, if necessary, 
the rotor shaft and hub can be fluid cooled. In the draw- 
ing fluid cooling is depicted for the chambers and the tur- 
bine casing. Heat abstracted from these units is not lost 
but delivered to the air in the compressor intake duct by 
means of a shallow, arfnular heat exchanger. A header 
tank for the fluid is mounted above. All auxiliaries are 
conveniently grouped ahead of the intake duct. A four. 
cylinder engine serves for the initial starting of the pro- 
pulsion plant and thereafter provides an independent power 
source for driving fuel pumps, cooling pumps, lighting 
dynamo and hydraulic pumps. 

The aircraft is of extremely low build, as is shown in 
the small inset sketch, in remarkable contrast to a normal 
plane with engine and airscrew: Landing gear is of the 
tricycle type with a retractable nose wheel. The main 
wheels are fixedly mounted and half-submerged in the 
wing. It is hoped that this drawing will be of some interest 
to students of the problem. Certainly it will be of value 
to those who may not have been able to visualise a com- 
plete jet-propelled aircraft from the bare outline drawings 
and diagrams. 

For much of the material drawn upon for this series of 
articles acknowledgement must be made to the Ministry of 
Aircraft Production abstracts and translations, certain 
records from the technical library of the Royal Aero- 
nautical Society and the German journal, Flugsport, of 


1939. 





BOOK REVIEW 


Fighter Pilot. A Personal Record of the Battle of France. 

T would be difficult to overpraise this excellent book. The 

only unfortunate thing about it is that it has the same 
title as another good book by ‘‘ McScotch ’’ about the last 
war. The author of the new book was a member of No. 1 
Squadron, and admits that he was known to his friends as 
* Paul.’’ He was probably more concerned with making 
history (and he made quite his share of it) than reading it 
or thinking about it, but here it may not be inappropriate 
to recall that in the account of No. 1 (Fighter) Squadron in 
Flight’s book, Squadrons of the Royal Air Force, it is written: 
‘It is very improbable that any passage of time will prevent 
an officer of No. 1 (Fighter) Squadron from taking pride in 
the number of his squadron.”’ And what a history the 
squadron has! One need only mention its three first C.O.s, 
C. A. H. Longcroft, F V. Holt and Geoffrey Salmond. Its 
first battle was Neuve Chapelle Its machines were eight 
Avros and four B.E 8s. But we must not linger over the 
stirring days of 1915, for the equally stirring times of 1940 
demand our attention. 

No. 1 Squadron was one of the two fighter units which 
went to France with the Advanced Air Striking Force, and 
its exciting times begar on May roth, 1940. Its machines were 
Hurricanes with wooden airscrews. Its adventures on its 
second tour in France are fully described by Paul. Of his 
squadron he writes: ‘‘ The squadron had developed, in the 
nine months preceding the blitz, from an excellent peacetime 
team into a pretty formidable wartime combination. I do not 
write this boastfully at ail. I mean that we all had a fair 
amount of war experience on top of considerable flying ex- 
perience in peacetime; there was not one of us who was not 
capable of leading a section, for we had all done so; we knew 
every position in our formations; and, above all, we knew 
each other’s flying intimately, knew what we had to do in 





(B. T. Batsford, Ltd., 15, North Audley Street, W.1.) 6s. net. 


any normal circumstances, and knew what each one of us 
would be likely to uv under abnormal ones. In short, we 
were a thoroughly trained and drilled team, each having con- 
fidence in the others. and, most important of all, in the 
leaders.’ 

One cannot here tell all of Paul’s adventures, but on one 
occasion he fought five Me 110s single-handed for 15 minutes, 
after all his fellows nad run out of ammunition in shooting 
down the other ten members of the Hun formation (Paul 
himself had got two ot them), until his Hurricane was set 
on fire, and then he came down by parachute, his first ex- 
perience of what he calls ‘‘ Broily-hopping.’’ He had to do 
it a second time, and the second time he “‘ honestly rather 
enjoyed it.’ In a later fight a bullet struck him on the side 
of the neck, exposing the jugular and lodging against the 
spine, which caused temporary paralysis of both arms. He 
had some bad moments as his Hurricane came down, but 
recovered the use of his arms just in time to land it with the 
wheels up. Then he went to hospital, and in due course he 
and nine other of the original officers of the squadron received 
the Distinguished Flying Cross, while three sergeants got the 
Distinguished Flying Medal. 

Apart from Paul's gift for vivid description of a fight, with 
just enough technicalities and not too much, one enjoys bis 
comments on men and things. He writes with a literary skill 
unusual in such a young man. He discourses on courage; he 
is never ashamed to admit that he sometimes felt frightened, 
that he prayed (once by night on the steps of a chapel for 4 
German whom he had killed that day); and he is never either 
boastful or falsely modest. His anecdotes are well chosen and 
very well told. In fact, this book is a model of what a book 
on air fighting ought to be. 














exhil 


toa 
Qu 

craft 

depic 











41. 


hich 
ergy 
nder 
hich 


t the 
n be 
with 
sary, 
raw- 

tur- 


t by 
ader 
; are 
four- 


ower 
iting 





OcTOBER 9TH, 194f. 


WAR ARTISTS’ 
EXHIBITION 


RAF. Well Represented : Kenning- 





ton Portraits a Striking Feature 
Some Impressions of Aerial Warfare 


HILE one would need to be an 
experienced art critic in order 
to appreciate the qualities of 


some of the pictures included in the 
War Artists Exhibition at the 
National Gallery, two new rooms of 
which have just been opened to the 
public, there is much there that will 


make immediate appeal to tie 
ordinary normal citizen. Almost 
every conceivable phase of war 


activity is represented—industry, civil 
defence, air-raid devastation, not to 
mention various facets of life in the 
three Services—but among the latest additions the R.A.F. 
is particularly favoured. 

Among the portraits, of which there is a generous num- 
ber, those by Eric Kennington stand out for their aliveness 
and general vigour; one has no need to be an ‘‘expert’”’ 
to admire these. Then there is the delightful work of 





Charles Pears, of which ‘‘ Hell’s Corner ’’ is a fine example. 
This painting of aerial combat off the Dover cliffs will 
surely arouse as much admiration as any canvas in the 
exhibition, and there are many that will bring the visitor 
toa halt during a walk around these rooms. 

Quite a compelling piece of work, also, is ‘‘ All Our Air- 
craft Returned Safely,’’ by J. A. Russell, D.F.C., which 
depicts a Whitley ploughing its way homewards through a 
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“ARMOURER WITH BROWNING GUN,” 
by ROBERT AUSTIN. 


FLIGHT 








242 





“THE ROOF SPOTTER,” by HENRY RUSHBURY 


murky night sky with flames licking back from its port 
engine. Students of aircraft identification will at once 
recognise the tail of the machine, but the artist has given 
a curious upward warp to its wings which suggests, to the 
prosaic eye, that its safe return is a matter for considerable 
doubt, to say the least. - 

Sir Kenneth Clark, director of the National Gallery, 
observed at a preview on Friday last that ‘‘in order to 
preserve truth for posterity one must pickle it in style.’ 
This is a pretty notion, but one cannot help reflecting how 
little the appearance of pickled cabbage resembles that 
noble vegetable in its normal form—especially when one 
gazes at Graham Sutherland's impression of twisted girders 
in a blitz fire, or Bawden’s “‘ Sunrise Over Ethiopia.’ 





SQN. LDR. L. A. STRANGE, D.S.0., M.C., D.F.C. 
AND BAR, by ERIC KENNINGTON. 
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Seeing for Himself 


URING his recent tour the Prime 

Minister paid a visit to the Arm- 
strong Whitworth works and aerodrome. 
He was conducted round by the chair- 
man, Sir Frank Spriggs, and showed 
great interest in the Whitley bombefs, 
one of which was demonstrated. Need- 
less to say, Mr. Churchill had a very 
enthusiasic reception. 


A Parliamentary Air Committee 
ORD TRENCHARD has been elected 
chairman of a new Parliamentary 
Air Committee, which comprises a few 
members of all parties in both Houses. 
Sir Murray Sueter and Mr. Graham 
White are the vice-chairmen and Wing- 
Commander Wright and Mr. Ellis Smith 
are the honorary secretaries. 


Air Service Across Africa 


FEW weeks ago it was announced in 

these columns that an arrangement 
was being negotiated between the Home 
Government and Pan-American Airways. 
The Air Minister has now stated that an 
agreement had been entered into between 
his Majesty’s Government in the United 
Kingdom and Pan-American Airways— 
Africa, Limited (a wholly owned sub- 
sidiary of Pan-American Airways, Inc.) 
for the operation of an air transport ser- 
vice between West Africa and the Anglo- 
Egyptian Sudan. The agreement was 
necessary, said Sir Archibald Sinclair, to 
enable Pan-American Airways to dis- 
charge obligations entered into by them 
with the Government of the United 
States in connection with the ferrying of 
aircraft across the South Atlantic and 
across Africa. The agreement would run 
for a period not exceeding one year from 
the start of the service or for such longer 
period as might be agreed between the 
parties. 


Another Safe Lightweight 


= the October 2nd number of Flight, 
we published details of a new light 
aircraft of American design, intended for 
the private owner, in which the rudder 
had been eliminated in the interests of 
safety. 

Now there is news of yet another 
“safety’’ model to be produced in 
America, known as the Ercoupe. Scant 
details are as yet available, but it is 
stated to be a “‘radically new two- 
passenger aircraft with simplified control 
system which can be flown by a green- 
horn after only an hour or two of in- 
struction.”’ 

; Steel and plywood have been substi- 
tuted for part of the original all-alumin- 
ium construction (owing to military de- 
mands on the alloy) and the weights are 
750 lb. empty and 1,300 Ib. gross. Flaps, 
radio and sun protectors are mentioned 
as included in the standard specification 
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HURRICANE UP TO DATE : 


cannons in the starboard wing of a Mk. II Hurricane. 


OcTOBER 9TH, 10941. 


An intimate study of a pair of 20-mm. Hispano 


The circular ammunition 


drums can be seen on the wing, and directly underneath are the slots for the 
ejection of the spent cartridge cases. 


and it is possible that the 65 h.p. Con- 
tinental fuel-injection engine will be 
fitted. Engineering and Research Cor- 
poration, Inc., expect to be turning out 
these machines at the rate of 60 a month 
this autumn. 


Change-over Takes Time 


O illustrate the time required in the 
preparation of mass-production 
plants, Mr. John D. Biggers, U.S. Co- 
ordinator of American and British Pro- 
duction, recently instanced a_ great 
American motor car company which was 
turning over to produce four-engined 
bombers. 

It would be necessary to spend 600,000 
man-hours on design and 6,000,000 man- 
hours on tooling before production 
started 

‘*But,’’ said Mr. Biggers, ‘‘once it 
starts, the current really flows.’’ 


A.T.C. Train with the Home Guard 


“OME of the older members of the 

A.T.C., who are waiting their turn 
to join the R.A.F., are getting useful 
training with local units of the Home 
Guard. Besides being members of the 
Corps, a number of cadets over 17 are 
also members of the Home Guard. 

Some local A.T.C. squadrons also 
have a friendly arrangement with nearby 
military and naval units to give other 
cadets a certain amount of instruction 
in firearms, target work and other sub- 
jects likely to be of use to them when 
they exchange their A.T.C. uniform for 
that of the R.A.F. proper. The cadets 
show a keen desire to inspect and handle 
the latest type weapons with which the 
Fighting Forces are equipped 

As the A.T.C. is not part of the Armed 
Forces of the Crown and cannot be 
mobilised in the event of an enemy in- 
vasion, cadets other than Home Guards 
would not be called upon to “repel 
boarders’’ or otherwise engage the 
enemy. 


Rotary Wing Aircraft in USA 


LTHOUGH little is heard, these days, 

of-autogiro or helicopter activity in 
this country, the potentialities of this 
type of aircraft as a military machine 
are not being neglected in America. 

H. F. Gregory, of the U.S. Army Air 
Corps, writing in a recent number of the 
Journal of the Aeronautical Sciences, says 
that it is “‘reasonable to predict a pro 
mising future ’’ for the helicopter and that 
the Air Corps is engaged in developing it 

He also relates that the YB-IB autogiro 
has undergone considerable improve 
ment and its former defects as an army 
co-operation aircraft have mostly been 
eliminated, the much improved model 
now having been rechristened the XR-2, 


To Buy an R.A-F. Rescue Launch 


HE ‘Silver Thimble Fund,’ which 

had its inceptien during the last wat 
and provided motor ambulances, hospital 
boats and other vital Red Cross equip 
ment with money raised by collecting old 
silver thimbles and other oddments of 
silver and gold, has, since 1939, already 
provided 16 ambulances, five mobile field 
hospitals, three X-ray sets, two mobile 
surgeries, two ambulance aircraft and 
several other equally valuable additions 
to the life-saving equipment of all three 
fighting Services. 

This month the Fund is making 4 
special appeal in order to buy a Rescut 
Launch for the R.A.F. and anyone wh 
has any broken and unwanted oddment 
of silver, gold or jewellery (perhaps lying 
forgotten in some drawer or trunk) ® 
urgently asked to send it along to th 
Silver Thimble Fund, 17, High Street, 
Wimbledon, S.W.19, or to any authorise 
collector for the fund. 

The launch will cost £10,000 
is no need to stress how inval 
these craft in saving the lives ol 
who do so much to protect ou 
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Correspondence 


The Edi:or does not hold himself responsible for the views expressed by correspondents. 


The names and addresses of the writers, 


not necessarily for publication, must in all cases accompany letters 


JET PROPULSION 
Support for ‘‘ Indicator’s*’ Hamour 


NOTE that W. D. Garner, B.Sc., is piqued by the humour 

of “‘ Indicator,’’ and I beg to support the footnote you 
made to Mr. Garner's letter, and very seriously trust that he 
will forget anything that rankled in his mind. 

I think ‘‘ Indicator ’’ may be classed as akin to the Court 
Jester of olden times, who never was as big a fool as he 
appeared, and I was vastly interested in his article, for 
beneath the humour, which was quite amusing, there was a 
lot of sense. 

Carry on, Mr. Garner, with your pioneering in the field of 
jet propulsion, for, although I am no scientist, I have had a 
hunch for several years that, in between rocket-propulsion 
and airscrew-propulsion, the ideas you follow will win the day. 
All I am hoping is that you and your friends will beat the 
scientists of other countries, and I guess “‘ Indicator ’’ will 
join with me in wishing you good luck. ** R.F.C. 2626.” 


R.A.F. FLYING BADGE 
The Wearing of Pilots’ Wings 
AVING been a regular reader of Flight for upwards of 
25 years, I came to regard the R.A.F. flying badge 
“ Wings "’ worn above the left breast pocket of the uniform 
as indicative of the wearer’s qualifications to pilot a fairly 
advanced type of aeroplane. 

Recent articles seemed to confirm that young pilots of the 
R.A.F.V.R. must complete more than 100 hours of strictly 
supervised flying, including many night landings, before they 
can qualify to wear the coveted badge. 

Surely if the badge signifies anything at all, it signifies that 
at some time during his lifetime the wearer must have qualified 
as a pilot. 

I should be grateful if you would, through the medium of 
your paper, answer the following query: 

Is it permissible for an officer of the Air Training Corps 
who has never flown an aeroplane higher than he could jump 
to sport the pilot’s ‘‘ Wings’’ on his uniform? 

What is the penalty, if any, for the impostor? 

Officers of the Air Training Corps are undoubtedly doing 
magnificent work, coaching the youngsters in drill, maths, 
signals, wireless, etc., and should be granted commissioned 
rank. It does not necessarily follow that a ‘‘ Pilot Officer ”’ 
is qualified to wear ‘* Wings.” 

We should be fair to those who make good. 

‘*FAITRPLAY.” 

[Nore.—The answer to our correspondent’s first question 
is ‘‘ No,’’ and to the second one, “‘ Such punishment as the 
inevitable court martial may decree in conformity with the 
provisions of King’s Regulations and the Air Force Act.—Eb. | 


CONTRA-ROTATING AIRSCREWS 
Hold Everything ! 


LL of the correspondents in the ‘‘ Torque is absorbed 
school ’’ seem to base their arguments on the assumption 
that the engine is one solid mass with the crankshaft 

Dr. H. C. Watts states the facts as they are, but does not 
explain. 

Assume a colossus grips both airscrews and holds them 
Stationary. Then we are back in the position of any other 
form of drive. The engine will revolve round the crankshait, 
due to the gas pressure causing a displacement between the 
cylinder head and the stationary piston. 

If in Dr Watts’ second example (i.e., one airscrew on a 
shaft and the other on the crankcase) both airscrews are held, 
then crankshaft and crankcase are stationary and the engine 
stops. 

ih his first example (two engines, two shafts) the engines 
will revolve when the airscrews are held and shear the con- 
necting mounting. W. J. F. ODDS. 


The Three-Box Trick 


Wits regard to the great contra prop. discussion now under 
way in your pages, may | put forward my humble views? 


ote? © 


2 





L 
A B C 























“‘A”’ is a box containing several pistons, cylinders, valves, 
tappets, carburettors, magnetos, and other devices which drive 
the shaft ‘‘a’’ in, say, a clockwise direction when assembled 
to form what we know as an aeroplane engine. 

““B”’ is a similar box containing similar but left-handed 
parts which drive its shaft ‘‘b’’ in an anticlockwise direction. 

““C”’ is yet another box identical to ‘‘B’’ but with the 
addition of a few gear wheels which give its shaft ‘‘c’’ the 
same direction of rotation as ‘‘a.”’ 

If any of these shafts were to do work, say, in driving an 
airscrew, their respective boxes would tend to turn in an 
opposite direction due to the inevitable ‘‘ action and reaction.”’ 

Now, as we have seen, ‘‘B’’ and ‘‘C”’ are identical except 
for “‘C’s’’ complement of gears, which turn ‘‘c’’ in an opposite 
direction from ‘“‘ b.”’ 

Let us take ‘‘B”’ again with its shaft ‘‘b’’ and convert it 
to “‘C”’ by adding our cog-wheels, but, in addition to shaft 
**c,”” still leave shaft ‘‘b’’ sticking out of the box, waiting to 
be made use of. 

Then there we are! We have a box of tricks which generates 
energy which comes out of the box via two shafts revolving 
in opposite directions. When both shafts are doing work, say, 
ploughing airscrews through air, both send back opposite 
torques to the box which they share. These opposite forces 
are too busy opposing each other to turn the box one way or 
the other, so the box stays put, and so does the fuselage in 
which it resides. 

One more word, sir. I have tried (in a Leopard Moth) push- 
ing one side of the seat down and pulling the other up. The 
result was that I set up a torque reaction which threw me to 
one side. But the Leopard went over the other way—not so 
far, admittedly, as it is much heavier than I am 

But that is case ‘‘A’’ again. My body is the box ‘‘A,’’ 
my arms the con-rods, the fuselage the shaft ‘‘a,’’ and the 
wings were the airscrew blades (fully feathered !). 

P. W. T. A. RICHARDSON, 


Candid Comments on Experts 


N many famous legal cases the opinion of experts has been 

notabie for extreme obscurity, confusion of the issue and 
the probable obstruction of the course of justice. 

Among the very interesting replies to the question raised 
by a correspondent in regard to torque reaction in the counter- 
rotation of airscrews, the usual expert has rushed into print 
with similar effect. To the caption, ‘*‘ An Expert Explains," 
in the September 25th issue, Flight could have added, -with 
some excuse, ‘* Nothing, and at Considerable Length.” 

The particular letter is, moreover, an outstnading addition 
to your correspondence columns in that it infers a very new 
discovery in mechanics, to wit, a device that will procure 
the rotation of an airscrew in opposition to that of the driving 
crankshaft without any reference to the rest of the prime 
mover. This is an advance of an importance, surely, to merit 
a little further explanation by your distinguished corre- 
spondent? We are all agog. 

However, it is more than likely that this particular expert, 
with the usual facility of these gentry, has succeeded in 
tangling up a simple statement of an axiomatic nature to 
such triumphant effect as to produce a result unequalled out- 
side the pages of ‘‘ Alice in Wonderland.”’ 

EDWARD C, PREECE 
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CONTRA-ROTATING AIRSCREWS 
If the Engine Bolts Sheared ? 


HAVE a suspicion that your correspondent ‘‘ Mystified’’ 

dropped his query into your letter box with his tongue in 
his cheek and promised himself a lot of quiet fun when the 
intellects and amateurs had swallowed the bait. 

It is rather like the story of the man who borrowed a pound 
note and after numerous transactions repaid his loan and found 
he had “ made’’ a pair of boots for nothing. It was being 
told some years ago and reduced financial and banking experts 
to a frenzy. 

** Mystified ’’ gives the game away when he asks the crucial 
question, ‘‘ How does the engine know what happens to the 
torque after it has delivered it to the crankshaft? ”’ 

It doesn’t know or care. All it does know is that no matter 
how many gadgets and refinements the wise guys button on 
to the far end of the crankshaft, the dashed thing is just as 
hard to turn around and the measure of its effort to keep on 
turning it around can still be torque reaction, but located before 
the crankshaft enters any gearing. Put another way: if all the 
holding down bolts were sheared, the engine would make the 
same effort to emulate a Catherine-wheel as if no such things 
as contra-props had been thought of. ee 


Electrical Analogy 


AM not an engineer, but it seems to me that the arguments 

of ‘* Mystified’’ are based on the fallacy that the torque of 
the engine, including the reduction gearing, is necessarily trans- 
mitted to the rest of the aircraft. 

The expression ‘‘torque’’ seems to be used in two senses, 
one being that force produced by the engine (engine torque), 
and the other that force which tends to rotate an aircraft in 
flight about its fore-and-aft axis (aircraft torque). 

The engine torque may be compared to an electric current 
which “‘ flows’’ from the crankshaft through the driven parts 
back to the engine block. In a normal aircraft this current 
‘‘flows’’ through the airscrew to the air, thus producing air- 
craft torque, and from the air to the wings and so back to the 
engine block. 

With contra-rotating airscrews the current out to 
one airscrew and in through the other to the gearing, which is 
mounted on the engine block, thus completing the “‘ circuit.’’ 

Further proof can be obtained trom model aircraft. If such 
an aeroplane, with a fully wound motor, be suspended by its 
propeller, the plane itself will rotate. 

If a contra-rotating airscrew model is suspended by both 
propellers, providing the gearing is an integral part of the 
model, the plane will not rotate. I read this as proof that there 
is no torque applied to the aircraft, as in the previous case. 
If, however, the gearing is held separate from the fuselage, 
then the plane will rotate. It would seem, therefore, that the 
gearing is the key to the situation. 

I agree with Mr. Watts that engine torque is not eliminated 
by contra-rotating airscrews, but it is prevented from affecting 
the aircraft as a whole. 


** flows ”’ 


A. N. SMITH 


Aerial Differentiation 


HEN I first perused Dr. Watts’ somewhat inconclusive 

remarks about this vexed question in the issue of Flight 
for Sept. 25th, I must admit that I was tempted to think that 
he was rather taking advantage of his exalted position in the 
aircraft industry in permitting himself to be so enigmatic ; 
much in the same way as Cabinet Ministers write when asked 
to contribute an article to one of the popular Sunday newspapers. 
On further reflection, however, it occurs to me that his reticence 
may have something to do with a very novel form of transmission, 
particulars of which may not yet be published. 

After all, the article in Flight did not inform us as to exactly 
how the two propellers revolve in opposite directions! Like 
most of your other correspondents, I rashly assumed that the 
torque reaction of the reverse-drive gear box was taken by that 
of the engine crankcase; in which case, of course, there would 
be no mystery at all. Not only would there be no tendency 
for the aeroplane to bank over but, also, torque reaction on the 
engine mounting would be eliminated. Fortunately for my 
professional reputation (if any) my letter was not published, 
because 1 now propose to show that it may be possible to secure 


contra-rotation of the two propellers in a manner which 
torsionally independent of crankcase reaction. 

As Dr. Watts reminds us, the controversy centres round 
type of contra-propeller which can be attached to the single 
shaft of existing engines. From this we may infer that no 
anchorage to the engine crankcase or mounting is necessary 
The accompanying diagram is offered as an explanation as {o 
how this might possibly be done. E is the engine shaft to whi 
the bevel A is fixed. Both the carrier D of the planet bevels ¢ 
and the bevel B can rotate loosely on an extension of 
The outer propeller is attached to B and the inner one to D 
shown by the shaded sections, and their air reactions are den 
by the arrows. 


shaft F 




















Now at first sight it would appear that such an arrangement 
would simply rotate in one direction en bloc. However 
propellers rotate in the same direction the magnitudes of their 
air reactions will be unequal and one propeller will lag behind 
Immediately this occurs the other propeller will be urged in 
the opposite direction. [or supposing £ to rotate in the direc 
tion of the curved arrow, D will be checked by air reaction and 
B will receive contra-rotation. The scheme constitutes a true 
differential in the sense that the air torque reactions of the two 
propellers must always be equa! and opposite, and if both pro 
pellers are to rotate at the same speed their air torque reactions 
must be equal at that speed. Otherwise one propeller would 
rotate faster than the other until the air torque reactions were 
equal. 

If the reference letters A, B and C also represent the pitch 
diameters, or numbers of teeth, we can determine how many 
revolutions A would make in the direction of the arrow if J 
and B each made one revolution in opposite directions simul 
taneously 


if both 


‘ 
Assume B fixed, then D makes one rev ( and A 


B ‘ 

1+ —revs(. 
A C 
But which imparts a 


21 \ + 2B 


I a Sa 
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during this time B makes one rev 


Hence A 
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makes 


furtl ~ f 1 
urther — 1evs / to A. 
A - 


revs (. 


Conversely, if 


A makes one rev, D and B each make 
revs in opposite directions. 

This device, as well as securing contra-rotation, also incor 
porates the airscrew reduction gear. For example, if propeller 


speed is to be half engine speed —— or A 2B @ 


A + 2B i, 
drawn. But any reasonable reduction can be obtained by4 
small change in the relative values of A and B. 

If such an arrangement is feasible it is quite true that, 
“ Mystified " says, “‘ the engine does not know what is happening 
to the torque’ and torque reaction must therefore be impos 
on the fuselage or wings via the engine mounting in the usu 
manner. ; 

We now come to the crux of the problem If a single engi 
mounted on the fuselage is fitted with the Rotol contra-pmp 
will the machine as a whole tend to drop one wing or will # 
not ? My answer to this is that it definitely will do so. Youw 
note that the differential gear I have described only divides the 
torque equally in both directions when the engine shaft rotat® 
in one particular direction. Hence to the engine, the cont® 
prop only represents another form of dynamometer; the # 
as a whole is the brake and the aeroplane will twist about @ it 
in just the same way as the baseplate and foundations betwees 
the engine and dynamometer anchorages are twisted in the test 
house. > V. MARTEN-GWILLIAM 
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Royal Air Force and 
Fleet Air Arm News 
and Announcements 


Fleet Air Arm Appointment 


EAR-ADMIRAL CLEMENT MOODY is to be 
Rear-Admiral Naval Air Stations in succes 
sion to Vice-Admiral R. Davies, V.C., C.B. 
AFC 


DS.0., 
New Black Rod 


IR CHIEF MARSHAL SIR’ WILLIAM 
MITCHELL has been appointed Gentleman 
Usher of the Black Rod in the House of Lords 
This is the first time an officer of the Royal Air 
Force has held this post. Previously the appoint 
ment has gone alternately to retired rfival and 


army officers 
Awards 


HE KING has been graciously pleased to 
approve the following awards in recognition of 
gallantry and devotion to duty in the execution 
af air operations -— 
DISTINGUISHED SERVICE ORDER 

Act. Fit. Lt. P. H. Warts, D.F.C. 

Bak TO THE [DSTINGUISHED FLYING Cross. 
Wing Cdr. P. G. Jameson, D.F.C., R.A.F.O., 
No. 266 Squadron.—This officer has set a high 
standard in the performance of his duties. He is a 
fine leader whose unsparing efforts have contri- 
buted to the excellent fighting spirit of his fellow 
pilots. Wing Cdr. Jameson has destroyed six 
enemy aircraft, cne being shot down at night, and 
he has damaged two others. His bearing in the 
lace of the enemy has been of the highest order. 

DISTINGUISHED FLy1Ine Cross 

Sqn. Ldr. R. P. M. Gress, No. 22. 
Act. Fit. Lt. T. P. Greson, No. 95 
Act. Fit. Lt. E. M. Parn, No. 209 
Act. Fit. R. C. Patrick, No 206 
F/O. C. R. Dwieut, No. ¢ 
F/O. E G. Hucues, R.AF.V.R 
F/O. T. 8. Kitcuine, No. 217. 
Act. F/O. D. A. Briaas, No 209 


UNMASKED : A pilot of the Fleet Air 

Arm wearing a larynx microphone 

and the new oxygen tube which 
“smoked "’ like a pipe. 


e * 

Act. Sqn. Lair. D. F 
Fit. Lt. A. M. Brown 
Act. Fit. Lt. H. W. Exrot, No. 185 
Act. Fit. Lt. C. C. St 
Capt. M. Bagnpy, 8.A.A.F., No. 24 
F/O. M. W. Hartrorp, No. 148 
F/O. P. 8. Devine, No. 69 


USEFUL QUARTET: The United States aircraft carriers Lexington, 


Yorktown and Enterprise in “line ahead.’’ 


Ranger, 
Together they could put 308 aircraft 


into the air. 


R. PRestanp, No. 95. 
Rixson, No. 113 


David Jerrries, No. 185 


L. WELLS, R.A.F.V.R.. No, 69 

2 J. A. WittiamMs, R.A.F.V.R., No. 69 
. Jacoss, S.A.A.F., 

. S&S W Murray, SA.A.F., No. 21. 

r A. J. Putt, R.A.F.V.R., No. 15 
. Lt. A L. Spence, R.A.F.V.R. 

J. K. M, Cooks, No. 50 

A. D. Lampert, R.A 

; i MatTrey, R.A 


B. Otrver, R.A.F 
» OLLason, No. 
PURCIVALL, 
STEVENSON, 


Act. Sqn. Lar. R. W. Bunoey, No. 452 (R.A.A.F.) 


Squadron.—This officer has been almost continually 
engaged on operations against the 
the war 
carried out 
missions and later fought in the Battle of Britain 
Since July, 1941, Sqn. Ldr 
squadron, 
operational sorties over Northern France Brilliant 
successes 
the unit shot 
Throughout, this officer has displayed gallant and 
efficient leadership. 


epemy since 
During operations in France he 
bombing and reconnaissance 


began. 
many 


Bungey has led the 
and occasionally the wing, on many 
have heen achieved, and, during August, 
down twenty-four hostile aircraft 


Act. Sqa. Idr. F J. Soren, D.F.M., No. 257 


Squadron.—This officer has displayed the utmost 
keenness and determination to destroy the enemy 
In September, 1941 
at dusk, Sqn Ldr 
diving to attack the convoy 
up with considerable anti-aircraft fire 
this, Sqn. Lar. Soper closed 
and flying through the barrage pressed home his 
attack with the utmost determination, until the 
enemy aircraft went down into the sea. Sqn. Lar 
Soper has now destroyed fourteen enemy aircraft, 
of which two have been destroyed at night 


whilst patrolling over a convoy 
Soper observed a Junkers 88 
The vessels opened 
Despite 
in on the attacker 


Act. Sqn. Ldr. J. 8. Kennepy, R.A.F.V.R., No 


226 Squadron.—This officer has completed twenty 
pane sorties in daylight with damaging re- 
sults 
level attack on railway yards south of Oldenburg 
causing great damage to rolling stock. 
afterwards he participated in a raid on Nordeney. 
After bombing he attacked gun emplacements on 
the coast with machine-gun fire 
shipping in July, Sqn. Ldr. Kennedy, flying at a 
height of only 50 feet, bombed and destroyed an 
8.000-ton merchant vessel. 
pated in an attack on enemy shipping off the 
Dutch coast. 
fire he pressed home his attack from about 50 feet 
and destroyed a 4,000-ton merchant 
Ldr. Kennedy has 
courage and, devotion to duty 


In June he carried out a very successful low- 


Some time 
In an attack on 


In Angust he partici- 
In the face of intense anti-aircraft 


vessel. Sqn 


displayed great leadership, 


F/O. E A 


Jewiss, No. 209 Squadron.—F/O 


Jewiss has been an exceptionally sound and cap- 
atbje operational pilot, particularly in connection 
with attacks on enemy submarines. Whilst on 
patrol recently F/O. Jewiss was instructed to make 
contact with an enemy submarine lying disabled 
on the surface of the sea. Accomplishing this, he 
then flew over the position in unfavourable weather 
conditions for a further ten hours, meanwhile skil- 
fully co-operating, throughout the hours of dark 
ness, with a naval vessel, Both these operations 
were performed in unfavourable fiying conditions. 
P/O. D. U. Barnwett, R.A.F.V.R.. No. 185 
Squadron.—This officer has displayed outstanding 
courage and determination when attacking hostile 
aircraft, of which be has destroyed at least four 
by night. He has in every way set an excellent 
example 
DISTINGUISHED FLYING MEDAL. 

Fit. Sgt. H. F. Hounstow. No. 201 
oo Sgt. H. D. Roper, No. 59 
“it  y j ace, N 254. 

J . 220 

W. G. DoppineTon, No. 204 

. Sgt. C. J. Barrey, No. 115 
Set G. M. Kerru, No, 47. 
Set. B. Ospourn, No. 47 
t ROBERTS, No 


T. W. J. Hatron, No. 47 

J. A. Suretp, No. 148 

A. J. Straipp, No. 68 
. Sgt. G. H. GC. Baanes, R.A.F.V.R., Na 51. 
. Set. D. H. Tomas, No. 150 

Set. B Wootston, R.A.F.V.R., No 

D. A. Aspot, R.N.ZA.F.. No 

E. K. A. ANDERSON, R.A.F_V.R., 

Barn, R.A.F.V.R., No. 44 
R. 8. BaLLantyne, No. 50 

Bassett, R.A.F.V.R.. No 
S. BLunpett, No. 75 (N.Z) 
A. Broapisy, No 
B. Broons, No. 50 
E. Buut, R.A.F.V.R.. No, 44 
E. CoLLincwogp, R.A.F.V.R., No 150 
Cc. 8. Cooxe, No. 104 
Cops, R.A.F.V 

W. OCopson, 
Cc. 8. O 
J, Curtis, 
H. Dar, No 
Dickson, No 
B. Dopp, 
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A.F.V.R.. No. 83 
Dyer, No. 44 
B. Etspon, No. 12 
A. FULLEeRTon, RAF.V 
A. F. Gres, RAF.V.R 
Gipson No. 105 
L. Goupsemirn, No 10 
E. Gairrix, R.A.F.V.R 
W. Gairrixn, No. 9 
HENDERSON, 
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J. Jupson, No. 2 
Cc. Kar, RA.F.V.R., No. 83 
C. A. Kerry, No. 150 
J. Kina, R.A.F.V.R., No 1 
J. Kina, R.A.F.V.R.. No 
Lowe, R.A.F.V.R.. No. 49 
McFartane, No. 51 
Puitirs, No. 10 
Represrgn, R.A.F.V.R., No. 61. 
W. Rossiter, No. 7 
O. SuurriesoTHam, R.A F.V.R., No. 105 
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Sgt. D 
Sgt. J 
Sgt. 8. 
Sgt. G. 
Sgt. L 
ron.—In 
of a For 
enemy fi 


Fit. Sgt 


pilots by 









who 
credit 


up their duties abroad. 


J. STEWART, No 
Sgt. J. R. 
J. 


Fit. Sgt. N. F. T. 


FLIGHT 


ON FOREIGN SERVICE : Code and cypher officers of the W.A.A.F. have now taken 
Wing Officer F. M. Hayes and Flight Officer M. M. Bevan 


are seen on duty with the Middle East Command. 


SmiTH, R.A.F.V.R., No. 115 
TOPPING, 
T. Ware, No 


61. 

R.A.F.V.R., No. 106 
99 

R.A.F.V.R., No. 50 


WILLETT, 
Woop. A.A.F., No. 49 
ZALSBERG, R.A.F.V.R.. No. 10 
¥ GotpsMiTH, No. 90 Squad 
August this airman was fire controller 
tress aircraft which was attacked by seven 
ghters when returning from a bombin¢ 


attack on the docks at Brest. Twenty-six separate 
attacks were made against the Fortress within 
twenty-three minutess In the early attacks the 
lower ard beam gunners of our aircraft were 
killed and, in the absence of return fire, the air 
craft was repeatedly hit at point-blank range 


Goldsmith was himself wounded in the 


leg in one of the early attacks, but, through the 
whole engagement, gave valuable assistance to his 


indicating the necessary avoiding action 


His success in this direction was largely respon- 
sible for the fact that, when the attackers finally 
flew off, the aircraft was still flying and the two 
pilots and navigator were unhurt. To ascertain 
the fate of the air gunners at the rear of the 
bomb compartment, it would have been necessary 
to cross the gangway through the compartment 
With the bomb doors open, the guide ropes shot 





Ft. Lt. Brendan Finucane, R.A.A.F., 


has 15 enemy aircraft to his 
and has been awarded a 
second Bar to his D.F.C. 


away and the narrow gangway itself covered with 
tangled wiring, the crossing would have been 
hazardous in the extreme. Nevertheless, Fit. Sgt 
Goldsmith, with one leg almost useless, had to be 
restrained by force from attempting it. 

Set. E. W. MERRIMAN, No. 610 Squadron.--This 
airman has participated in twenty operational sor 


ties over enemy-occupied territory and has de 
stroyed at least four hostile aircraft. Te has at 
all times shown great keenness and courage. 


HE KING has been graciously pleased to give 
orders for the publication of the name of 

the undermentioned airman in the London Gazette 
as having received an expression of Commendation 


for brave conduct in connection with Civil 
Defence : — 
L/A. William Henry Taorne 
Roll of Honour 
Casualty Communiqué No. 81. 
HE Air Ministry regret to announce the fol 
lowing casualties on various dates The 


have been informed 
Royat Arr Force 


next-ol-kin 


KILLED IN ACTION (WHILE FLYING IN OPERA 
TIONS AGAINST THE ENeMyY).—Sgt. 8S. Ambrose; 
Sgt. C. Austin; Sgt. N. W. Berg; Set. A. R 
Beveridge; L.A/C. C. P. Blair; Sgt. D. MacD 
Bruce; Sgt. J. Bullock; Sgt. C. G. Burchardt; 
Set. W. A. Conn; Sgt. J. A. Connolly; Sgt. A. N 
Hampson; Sgt. K. Harrison; Sgt. J R. G. Har 
vey; P’'O. T. L. Hayston; Set. R. H. Hazell; 

James; F/O. J 


Sct. E. P. Hogan; Sgt. A. M 





Lambtor Ss » J. Lynch; Sgt , ja ee * 
M MclIiale; Sgt. S. C. Mayes; Sgt 
A t C, ©. Montgomery; Fit Sgt 
D li. Needle; Sgt. R. E. Ramsey 
Sgt. V. A. Stevens; P/O. H. W. Stone, D.F.M.; 
Set. J. G. Summers; Fit. Sgt. J. M. Wheatley 
PREVIOUSLY REPORTED MISSING BELIEVED 
KILLED IN ACTION, NOW PRESUMED KILLED IN 
Action.—P/O. B. J. R. George; P/O. H. S. P 
Williams 

PREVIOUSLY REPORTED MisstInc, Now Pre 
sumMeD KILLep 1N ActTron.--A/C.1 J. 8. Audsley 


P/O. C. C. Bennett; Sgt. T. H. Chamberlain 
Set. L. E. Crawshaw; Sgt. A Creswell; F/O 
D. J. Dunn; P/O. A. H. Hayter; LA’ J. G 
Hoffen; Sgt, R. C. Jones; LA/C. T. : Ken 
nedv: Set. D. Ogston; P/O. M. J. Preece; P/O 
G. E. Price. D.F.M.; Fit. Lt. R. J. Reed; Sat 
Cc. C. I. Roberts; Sgt. C. A. Small; Sgt. J. Swair 
Set. P. J. White 

PREVIOUSLY PRESUMED K!LLep on Active SER 
VICE, NOW PRESUMED KILLED IN ACTION.—Sgt 
Cc. C. Heyward; Sgt. L. A. N. Walker; Sgt. | 
Winberg 

PREVIOUSLY REPORTED MISSING BELIEVED 


Now ReEPoRTED KILLED 1 


Macrostie 


KILLED IN ACTION. 
Action.—F/O. K. E 


Previousty ReporRTED MissiInc Now Re 
ported KiLttep in Action.—P/O. I. B. Cooper 
F/O. C. W. Holdsworth; Sgt. F. J. F. Price; Sgt 
if. A. Tann. 


WouNDED or INJURED IN AcTron.—Sgt. E. C 
Ww 


Atkinson; P/O R. Dunn; Fit. Sgt. N. F. 1 
Goldsmith: P/O. L. H. Harrell; a R A 
Hodges; Sgt. H. B. Lee; Act. Sqn. Ldr. M. )} 
London; Sgt. F. C. Staite: Sgt. C. D. Tavener 
Diep or Wounps or InyuRIES RECEIVED IN 
ActTion.—Sgt. G. E. Buckley; Sgt. M. J. Leahy: 
Fit. Lt. J. M. Strickland, D.F.C.; Sgt. A. Wake 
ford 

MissiInc, Betievep KILLED InN AcTION.—Sgt. 
H. F. Barron; Sgt. H. J. Cassar; Act. Fit. Lt 
F. H. Craig; Sgt. G. G. Esnouf; Sgt. A. Evans; 
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Set. J. S. Fazakerley; Fit. Sgt. ( A. Godwin 
Sgt. F. L. Green; Sgt. D. F HT 
Holme; Act. Wing Cdr. T it, DPC: 
I R. M. P. Jenkyns; Fit. Sgt. R. Jopling: 
Sgt. E. H. King; Sgt. J. A. Lennard; Sgt 
Lewin; Sgt. L. E. D. Lindsay; D. Love 
Sgt. C. D. Lynch; Sgt. H. P. Lyn 
MacAnnally 4 M. Megginson ‘ 
Newstead; Sgt. G. K. Powell; Sgt. W. H. Price 
P/O. H. Quilliam; P/O. A. 8S. Ramsay; F@ 
H. J. Roe; Sgt. R. T. Rudlin; Sgt. A. E. Saing 
bury; Fit. Sgt. 8. R. Samways; P OR. G. Scots: 
Sgt. S. H. J. Shirley; P/O. P. H. Slater-Eiggert- 
P/O. A. R. Thomas; Sgt. F. S. Thripp; Fit. Sgt 
J Timms; Sgt. K. C. Tucker; Sqn. Lar, J 





Vivian; Fit. Sgt. C. W. A. Wells; Set 
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; Sgt. R. Brown: 

s Broyd; Sgt. D. 

Cesar; Fit. Lt. C. Cz 

bell; Sgt. R. Chapman; 

Sgt. J. C. G. Christi 

A > Cleary; Sgt 

Coakes; Sgt. J. T. ¢ 

Sgt. A. R. Cotterell 

Sgt. G. A. Cowell; Sg 

L.A./C. J. K. Dains | 
K. G H. Davies; Set 
Dodd: Sgt. 8. P. D ' 
Sgt. A K. Earle; PO 

Elgar: Sgt. E. 8. Elme 

W. Evans; Sgt 

Fletcher; Wing Cdr ‘ 

A Frost; Sgt 

George: Sgt. I G. G P 
J. W. W. Graham; Fit ] 
Greenless; Sgt. P. R. Griffin q ( 
penny. D.F.M.; Sgt. J alls: Sgt. G. E. Hann ( 
Set. E. R. Harcourt; rt Mg; ] 
I. Herrington; Sgt. H ‘ 
Sgt. R. C. Holyn ; ] 
P Horniman; 1 
Ww Hughes; Sgt \ 
James: Sgt. J. A 

Set. R. D. Jury; Sg I 
Sgt. J. Kyle: Sgt. D } 
Law: P/O. W. H. Lowe: Set. H. Lummus; PO r 
J. C. Lynn; P/O. J. D. W. McCallum; Sgt. L. 

McKee: Set. R. McNab; Set. J. H. Malet-Warden } 
P/O. EF. E Marison: Sgt. S. A. Maquire; Fh l 
Lt. J. C. Martin; P/O. } Maskell; Sgt. J. R 

Mason: P/O. B W. Matthew Set. G. H 
Mayor: P/O. M. L. A fendoza; Sgt. A. J. R \ 
Millard-Tucker; P/O. I. G. Mitchell; Sgt. H. G.% f 
Morison: Sgt. G. A. Munro: P/O. F. J Needham 
Set I Nekludow; Sgt. S. Norcross: S¢ b 
P B. Orwin: Set. T. Per e; Set. DE I 
Phare: P'O F. W.H s: Set I 
P/O. E. D. Pocknev; 
Prosser; P/O. W. C 

P/O. E. A. Reeman; I 
Roberts; Sgt. O. H : 
Ross; Sgt. K. L. Rowle 
Set >. C. Saunders 0 

” A 





LET DOWN. LIGHTLY : Poiish para- 
troops making dummy jumps from 4 


tower. 


’ 


The parachute is suspend 


from a rope but the illusion of jumping 





is very complete. 
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Pp. Shelley; P/O. L. A. Smith; F/O. W. M. R, 
Smith, D.F.C.; Sgt. J. Stead; P/O. R. A. Strat- 
ton; Sgt. J. Taylor; Sgt. L. 8S. Thorrowgood; 
a/C.2 W. Tonks; P/O. M T K Walkden; Sgt. 


1 Z West; Sgt. D. J. Wheatley; Fit. Sgt. C. G. 


White, D.F.M.; A .C.2 W.G White; Sgt. F. B. H. 
Wildgoose; PO. A. LL A Williams; P/O. M. F. 
Williams; Sgt. P. Wilson; P/O. W. C. Wilson; 
Act. Fit. Lt. T. H. Worth; Sgt. D. A. Wright. 


Missinc, BeLieveD KILLED ON ACTIVE SER- 
vice (WHILE ENGAGED ON NON-OPERATIONAL 
Fiying DUTIES OR ON THE GROUND THROUGH 
enemy AcTion).—P/O. G. N. C. Mieville. 

Kutep ON AcTive Service—LA/C. VD. J. 
4mos; P/O. G. R damian; L.A/C. G. E. 
sgt. T. K. Boardn Sgt ». Browne; L.A/C, 
w. Bullock; Sgt ‘D. "J. M. Bush; A/C.2 V. E. 


Canton; L.A/( 4. G. Chester; Cpl. F. E. Cork; 
p/d. F. Crook; Sgt. Gallant; Sgt. H. J. Gibbs; 
P/O. J. Graney; Sgt. R. Marley; Sgt. I. C. Hay; 
7/0. R. M. Hill; P/O. E Jones; A/U.2 


P. C. Kemp; Sgt. H. L. Learning; P/O. H AT. 
Lind; Sgt. J Littler; Sgt Lunn; Sgt. 
A. E, W. Lynch; A/C.1 G. M. McFadzean; Sgt. 


n. J. Maclean; A/C.2 W. McMahon; Cpl. W. J 


Moore; Sgt. P. x ree: A/C.1 W. Morley; 
LA/C, (Cadet) Murton; A/C.2 H. W. 
North; P/O. B : ‘Oo’ Dowd: P/O. A. W. Ogston; 
P/O. J. L. Okell; Sgt. N. WwW. Paples; P/O. 


. D. K. Purdon; A/C.2 R. W 





Reid A. Roberts; Sgt. G. C. P. Sanderson; 
P/O. E Sharp; Sgt. E Shipley ; Fit. Lt. 
W.5 r man; A/C.2 L. E. T. Smith; P/O. 
E. W. § sbrick; P/O. 8S. C. Thornley; A/C.1 
R. Tipton; A. W. Tomlinson; A/C.2 A. E 
Wheeler ; t A. E Williams; Sgt. N. G 
William 2 W. Young 

PREVIOUSLY REPORTED MISSING, BELIEVED 
KILLED ON ACTIVE SERVICE, NOW PRESUMED 
KILLED ON AcTiIve Service.—P/O. A. H. C, 


Gibson 
PREVIOUSLY 
SUMED KILLED ON 


MISSING, NOW PRE 
Service.—L Cc. 8. 


REPORTED 
ACTIVE 


Blagrove; (pl. J. C. Brayshaw; Cpl. F. W. Butler; 
Cpl. J. Byrne; Cpl. F. J. C. Fife; Cpl. J. W 
Gascoyne; L.A /¢ P. B. Goatly; Cpl. J. &. 
eh Cpl. ¢ W. Hunt; Cpl. C. J. Murphy; 
J. Nash; L.A/C. R. J, Nash; Cpl. H. Read; 
I A/C. FA Rivers; Cpl. W. R. Salmon; L.A/¢ 


D. M. Sharp; Set. G. Tattersall; L.A/C. A. W. 





Wayman; Fit. Sgt. J. J. G. Wells. 

Previousty RePporTeD MISSING, BELIEVED 
KiLLeD ON ACTIVE SERVICE, NOW REPORTED 
KILLED ON Active Service.—F/O Cc T. 
Dacombe 

Previousty RerporrTrep Missinc, Now Re- 
PORTED KILLED ON ACTIVE SERVICE.—Act. Fit. 
Lt. J. V. Tree 

WouNDED or INJURED ON ACTIVE SERVICE.— 
A/C.2 A. Barrow; A/C.1 J. W. Booth; Sgt. 
W. A. Brown; Sgt. K. F. Dacre; Sgt. E. Drake- 
ford ; , A. M. Gilbertson; Sgt. A. Griffiths; 
A/( Jose A/C.1 J. Kelly; LA/C. J. K 


Lauderdale; P/O. E. W. 
Rawlins; A/C.1 A. Sher- 


Kirbe: - Oo V. F 
Partridge; F/O. S. J 
man; A/C.2 H. Watkin. 

Diep of Wounps or IN2URIES RECEIVED ON 
Service.—Wing Cdr. J 5. Bartlett, 
DF.C.; LA’'C. J. H. Gregg; Set. T. R. Selkeld; 
P/O. R.G Simpson Hayward; Cpl. W. E. Smith 
Previovsty REPORTED WOUNDED OR INJURED 
ON ACTIVE SERVICE, NOW Reported Diep oF 


Act. Section Officer Joyce Woods, 
who joined one of the original R.A.F. 


companies of the A.T.S. (the fore- 
Tunners of the W.A.A.F.), has been 
awarded the M.B.E. 


FLIGHT 


SITTING ON THE FENCE. But only to oblige the photographer. 


Wounps or INJURIES RECEIVED ON ACTIVE 
Service.—Sgt. J. B. Raffels, D.F.M 
Diep oN Active Service.—A/C.1 8. A, Bates; 


Act. Fit. Lt. B. C Bloor; L.A/¢ R. K. G 
Boyce; A/C.2 A, W. Chapman; A/C.2 H. 1 





Cole; Set. A. A. Connew; A/C.1 F. H. Crund 
well; A/C.1 E. Court; A/C.2 E c Dock; Sqn 
Ldr. P. G. Duff; L.A/C, 8. Edginton; A/C.1 J 
Fitzpatrick; A/C.2 8. G wy - C2 C. F 
Gale; A/( Rk. 8. C. Goring; 
A/C.2 R. Hall; L.A/¢ F »  * 1; A/C.2 
B A. 8. Hollis A/C.2 W Houghton; L.A/¢ 
V. A. Jowers; A/C.2 W. Lockerbie; A/C.2 T. H. 
the A/C.2 N. 8S. Merrilee A‘C.2 B. W 


"age; A/C E. Peacock A/C.1 H. G. Pitts; 
AIC Reeves; A/C.1 
Samuels; A,;C.l J 
1 D. Smith; LA/C 
C.il L. W. Welham; 
Cc. KH F 


t- 


§ C. Roy; A , 
Shaw; A/C.2 L , Smart; A /( 
J. Taylor; A/C I. Trim; A 
A/C.1l K. BA L.A 
A/C.2 D. Williams 
PREVIOUSLY REPORTED 
PORTED SaFe.- Sgt  - 
Diamond; P/O C. D 
Waddington. 
PREVIOUSLY REPORTED KILLED, Now REePoRTED 
PRISONER OF Wank.—Sgt. G. W. Swambo 
PREVIOUSLY REPORTED MISSING now Re 


Wilkins; 


MISSING now RE 
Crabtree; A/C.1 A. H 
Rash, DF.C.; Sgt. R 


wg Prisoner OF War.—Set. C. G. Brett; 
L.A J. W. Browne; L.A/C. N. J. Darch: Cpl 
J Th Fleming: Sgt. H. Fraser; A/C.2 C. W 


Goodhind; L.A 
Mackrill; L.A 
Simmons; A/C. 


arc. 
Women’s Auxiliary Air Force 


G. fF Langford; Sgt. F P 
. Moore; A/C.i L. T 
Cc. Taylor; F/O. P. J. Valachos, 


vA = 
” 
- 


Diep ON ACTIVE SERVICE A,CW.2 H B 
Miller. 

Royal Australian Air Force 
PREVi0USLY REPORTED MISSING BELIEVED 
KILLED IN ACTION, Now REPORTED KILLED IN 
Action.—Cpl. C. O. Amos 


Oh ees oR INJURED IN 
wa he. 
MISSING, BELIEVED KILLED IN ACTION 
W. W. Bell-Towers. 
Missine.—P/O. J. L 
Chapman; Sgt. G. B 
Marshall; Sgt. A. Milne; Sgt. A 


Action.—Sgt. E. O 
P/O 
Asprey; Set. C. G 


B 
Hayden; Act. F/O. 8. D. 
MacG. Wilson; 


Sgt. N. B. Wilson; Sgt. G. B. Woodroffe. 
KILLED ON ACTIVE SERVICE.—Sgt D v 
Jenkins; Act. Sgt. A Masson; Sgt. C. F. C 
Steele. 
Ditp oF WounNDs orn INsURIES RECEIVED ON 


ACTIVE SERVICE.—Sgt. Whitbourne 


PREVIOUSLY REPORTED WOUNDED oR INJURED 
on AcTive SERVICE, Now Reportep Diep oF 
WouNDs oR INJURIES RECEIVED ON ACTIVE 


SERVICE.—Sgt. C. O'Donnell. 


Royal Canadian Air Force 


KILLED IN AcTION.—Sgt. L. E. Brown; Sgt 
R. J. McInnes; Sgt. G. Morris 

WouNDED oR INJURED IN AcTion.— P/O 
P. L. I. Archer; Sgt. T. A. Burns; Sgt. R. B 
Martin. 
MISSING 
F. J. Day; Sgt 
son; Set. G. W 
T. A. Sherman 
MissIna.—Set. G. H. P 
Collins; Sgt. H. L. Crich; Sgt. P 
Sgt. H. R. F. Johnston; F/O. D, J 


BeLievep KILLED IN AcTION.—Sgt 
R. E. Drake; Sgt. D. E. J. Hamp 
Jeffrey; Sgt. G L. Olsen; Sgt. 


Buchanan; Sgt. M. R 
i George; 
McKenna; 






































This row of 
Americans have already come down on our side of the fence by joining the Civilian 
Technical Corps to do maintenance work for the R.A.F. All are experts. 


Sgt. K. A. McManus; Sgt 
J. M 
Smith 

KILLED ON ACTIVE SERvice.—Sgt. F. C 
Sgt. W. i Bs a Sst. I. R. A. Beaton; 
P/O. R. D. Crosier; P/O. P. B. Detlor; Sgt. 
5S. G. Dunn; Sgt. R. J. Kempling; Sgt. G. C 
severeier ; Set. W H McAdam; P/O } A. 
Quick; Sgt. F. P. Stamp; Set. R. G. Stratton 

WouNDED or INJURED ON ACTIVE SERVICE.— 
Set. F. L. Trovillo 


Royal New Zealand Air Force 


KILLED IN ACTION.—Sg rR. W 


W. Maxwell; Set. 
Osborne; Sgt. H. E. Robinson; Sgt. G. B 


Adams; 





Askin; Sg 


B. G. Evans 

MISSING BELIEVED KILLED iN ACTION 

R. R_ Passmor 

MISSING.—Act bert Set 
A. J Higgs s 
A. « Nuthall; 

KILLED ON H ¢ ( 
~oks; P/O. F 





iray g ( J eig ir 
PREVIOUSLY REPORTED MISSING NOW Re 
PorTED Prisoner or War.—P/O. W. J 

man 


South tigen Air Force 


KILLED on ACTIVE SERVIC E Act. Sgt Ww. 
J 


ord; A Sgt. D Pr rius 


BLACK OUTLOOK—for trespassers ! 

This Askari guard is on duty at an 

Advance Training School at Cran- 
bourne, Rhodesia. 
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